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(57) ABSTRACT

The present invention relates to a double-stranded ribonucleic
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COMPOSITIONS AND METHODS FOR
INHIBITING EXPRESSION OF A TARGET
GENE

RELATED APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 12/894,018, filed on Sep. 29, 2010, which is a continua-
tion of U.S. application Ser. No. 10/384,339, filed on Mar. 7,
2003, which is a continuation-in-part of International Appli-
cation No. PCT/EP02/00152 (W002/55693), which desig-
nated the United States and was filed on Jan. 9, 2002, which
claims the benefit of German Patent No. 101 00 586.5, filed on
Jan. 9, 2001, German patent No. 101 55 280.7, filed on Oct.
26, 2001, German Patent No. 101 58 411.3, filed Nov. 29,
2001, and German Patent No. 101 60 151.4, filed Dec. 7,
2001. The entire teachings of the above application(s) are
incorporated herein by reference for all purposes.

FIELD OF THE INVENTION

This invention relates to double-stranded ribonucleic acid
(dsRNA), and its use in mediating RNA interference in vitro
and in vivo.

BACKGROUND OF THE INVENTION

Many diseases (e.g., cancers, hematopoietic disorders,
endocrine disorders, and immune disorders) arise from the
abnormal expression or activity of a particular gene or group
of'genes. Similarly, disease can result through expression of a
mutant form of protein, as well as from expression of viral
genes that have been integrated into the genome of their host.
The therapeutic benefits of being able to selectively silence
these abnormal or foreign genes are obvious.

A number of therapeutic agents designed to inhibit expres-
sion of a target gene have been developed, including antisense
ribonucleic acid (RNA) (see, e.g., Skorski, T. et al., Proc.
Natl. Acad. Sci. USA (1994) 91:4504-4508) and hammer-
head-based ribozymes (see, e.g., James, H. A, and 1. Gibson,
Blood (1998) 91:371). However, both of these agents have
inherent limitations. Antisense approaches, using either
single-stranded RNA or DNA, act in a 1:1 stoichiometric
relationship and thus have low efficacy (Skorski et al., supra).
For example, Jansen et al. report that, in a small percentage of
patients, relatively high doses (2 mg/kg body weight per day)
of antisense RNA resulted in biologically significant levels
(i.e., long-term plasma concentrations above 1 mg/l) of
encoded protein (Jansen, B., et al., The Lancer (2000) 356:
1728-1733). However, no detectable level of plasma protein
was observed at lower dosages (e.g., 0.6 mg). Hammerhead
ribozymes, which because of their catalytic activity can
degrade a higher number of target molecules, have been used
to overcome the stoichiometry problem associated with anti-
sense RNA. However, hammerhead ribozymes require spe-
cific nucleotide sequences in the target gene, which are not
always present.

More recently, double-stranded RNA molecules (dsRNA)
have been shown to block gene expression in a highly con-
served regulatory mechanism known as RNA interference
(RNAIi). Briefly, the RNAse III Dicer enzyme processes
dsRNA into small interfering RNAs (siRNA) of approxi-
mately 22 nucleotides, which serve as guide sequences to
induce target-specific mRNA cleavage by an RNA-induced
silencing complex RISC (Hammond, S. M., et al., Nature
(2000) 404:293-296). In other words, RNAI involves a cata-
Iytic-type reaction whereby new siRNAs are generated
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through successive cleavage of long dsRNA. Thus, unlike
antisense, RNAi degrades target RNA in a non-stoichiometric
manner. When administered to a cell or organism, exogenous
dsRNA has been shown to direct the sequence-specific deg-
radation of endogenous messenger RNA (mRNA) through
RNA..

WO 99/32619 (Fire et al.) discloses the use of a dsRNA of
at least 25 nucleotides in length to inhibit the expression of a
target gene in C. elegans. dsSRNA has also been shown to
degrade target RNA in other organisms, including plants (see,
e.g., WO 99/53050, Waterhouse et al.; and WO 99/61631,
Heifetz et al.) and Drosophila (see, e.g., Yang, D., etal., Curr.
Biol. (2000) 10:1191-1200). Despite successes in these
organisms, until recently the general perception in the art has
been that RNAi cannot be made to work in mammals. It was
believed that protocols used for invertebrate and plant sys-
tems would not be effective in mammals due to the interferon
response, which leads to an overall block to translation and
the onset of apoptosis (see, e.g., Wianny, F., etal., Nature Cell
Biol. (2000) 2:70-75); Fire, A., Trends Genet. (1999) 15:358-
363; and Tuschl, T., et al., Genes Dev. (1999) 13(24):3191-
97). At least one group of scientists believed that RNAi could
only be made to work in mammals if the PKR response could
be neutralized or some way avoided, although no suggestions
were given as to how this might be achieved (Fire, Trends
Genet. (1999), supra; and Montgomery and Fire, Trends
Genet. (1998) 14:255-258). However, WO 00/44895 (Lim-
mer) demonstrated for the first time that dsSRNA can induce
RNAI in mammalian cells, provided that the dsRNA meets
certain structural requirements, including a defined length
limitation.

Despite significant advances in the field, there remains a
need for an agent that can selectively and efficiently silence a
target gene using the cell’s own RNAi machinery. More spe-
cifically, an agent that has both high biological activity and in
vivo stability, and that can effectively inhibit expression of a
target gene at a low dose, would be highly desirable. Com-
positions comprising such agents would be useful for treating
diseases caused by abnormal expression or activity of a gene.

SUMMARY OF THE INVENTION

The present invention discloses double-stranded ribo-
nucleic acid (dsRNA), as well as compositions and methods
for inhibiting the expression of a target gene in a cell using the
dsRNA. The present invention also discloses compositions
and methods for treating diseases caused by the expression or
activity of the target gene. The dsRNA of'the invention, which
is no more than 49 nucleotides in length, comprises an RNA
strand (complementary RNA strand) having a region which is
complementary to an RNA transcript of at least a part of a
target gene. The 3-'end of the complementary RNA strand
comprises a nucleotide overhang of 1 to 4 nucleotides; the
5'-end of the complementary RNA strand is blunt.

In one aspect, the invention relates to a double-stranded
ribonucleic acid (dsRNA), which is no more than 49 nucle-
otides in length, comprises a sense RNA strand and a comple-
mentary RNA strand. The complementary RNA strand, is
substantially identical to at least a part of a target gene, com-
prises a complementary nucleotide sequence which is
complementary to an mRNA transcript of a portion of the
target gene. The 3'-end of the complementary RNA has a
nucleotide overhang of 1 to 4 nucleotides and the 5'-end is
blunt. The dsRNA may be less than 25 nucleotides, preferably
19 to 23 nucleotides in length, and the nucleotide overhang is
preferably 1 or 2 nucleotides in length. The nucleotides of the
nucleotide overhang may be replaced with nucleoside thio-
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phosphates. The dsRNA may comprise a linker between the
complementary RNA strand and the sense RNA strand, pref-
erably between the 5'-end of the complementary RNA strand
and the 3'-end of the sense RNA strand. The linker may be a
chemical linker, such a hexaethylene glycol linker, apoly-
(oxyphosphinico-oxy-1,3-propandiol) linker, or an oligoeth-
yleneglycol linker. The target gene may be an oncogene, a
cytokine gene, an idiotype protein gene, a prion gene, a gene
that encodes a protein that induces angiogenesis, a gene that
encodes an adhesion protein, a gene that encodes a cell sur-
face receptor, a gene that encodes a protein involved in a
metastasizing and/or invasive process, a gene that encodes a
proteinase, a gene that encodes a protein that regulates apo-
ptosis, a gene that encodes a EGF receptor, a MDR1 gene, a
gene of a human papilloma virus, a hepatitis C virus, or a
human immunodeficiency virus. In one embodiment, the tar-
get gene comprises a sequence of SEQ ID NO:1-140.

In another aspect, the invention relates to a method of
inhibiting the expression of atarget gene in a cell. The method
comprises introducing a double-stranded ribonucleic acid
(dsRNA) into the cell, and maintaining the cell for a time
sufficient to obtain degradation of'the mRNA transcript of the
target gene, thereby inhibiting expression of the target gene.
The complementary RNA strand, is substantially identical to
at least a part of a target gene, comprises a complementary
nucleotide sequence which is complementary to an mRNA
transcript of a portion of the target gene. The 3'-end of the
complementary RNA has a nucleotide overhang of 1 to 4
nucleotides and the 5'-end is blunt. The dsRNA may be less
than 25 nucleotides, preferably 19 to 23 nucleotides in length,
and the nucleotide overhang is preferably 1 or 2 nucleotides in
length. The nucleotides of the nucleotide overhang may be
replaced with nucleoside thiophosphates. The dsRNA may
comprise a linker between the complementary RNA strand
and the sense RNA strand, preferably between the 5'-end of
the complementary RNA strand and the 3'-end of the sense
RNA strand. The linker may be a chemical linker, such a
hexaethylene glycol linker, apoly-(oxyphosphinico-oxy-1,3-
propandiol) linker, or an oligoethyleneglycol linker. The tar-
get gene may be any gene whose expression is to be inhibited,
such as the target genes described above.

In yet another aspect, the invention relates to a pharmaceu-
tical composition for inhibiting the expression of a target gene
in a mammal. The pharmaceutical composition comprises a
dsRNA, as described above, and a pharmaceutically accept-
able carrier. The dosage unit of dsSRNA may be in a range of
0.01 to 5.0 milligrams (mg), 0.1 to 200 micrograms, 0.1 to
100 micrograms, 1.0 to 50 micrograms, or 1.0 to 25 micro-
grams, preferably less than 25 micrograms per kilogram body
weight of the mammal. The target gene may be any gene
whose expression is to be inhibited, such as the target genes
described above. The pharmaceutically acceptable carrier
may be an aqueous solution, such as phosphate buffered
saline, and may comprise a micellar structure, such as a
liposome, capsid, capsoid, polymeric nanocapsule, or poly-
meric microcapsule. The pharmaceutical composition may
be formulated to be administered by inhalation, infusion,
injection, or orally, preferably by intravenous or intraperito-
neal injection.

In another aspect, the invention relates to a method for
treating a disease caused by the expression of a target gene in
a mammal. The method comprises administering a pharma-
ceutical composition, as described above, comprising a
double-stranded ribonucleic acid (dsRNA) and a pharmaceu-
tically acceptable carrier. The dosage unit of dsSRNA maybe in
a range of 0.01 to 5.0 milligrams (mg), 0.1 to 200 micro-
grams, 0.1 to 100 micrograms, 1.0 to 50 micrograms, or 1.0to
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25 micrograms, preferably less than 25 micrograms per kilo-
gram body weight of the mammal. The target gene may be
any gene whose expression causes a disease in an organism,
such as the target genes described elsewhere herein.

The details of one or more embodiments of the invention
are set forth in the accompanying drawings and the descrip-
tion below. Other features, objects, and advantages of the
invention will be apparent from the description and drawings,
and from the claims.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a diagram of a first dsSRNA (A) and a second
dsRNA (B).

FIG. 2 is a diagram of a target gene.

FIG. 3 relative YFP fluorescence after application of vari-
ous dsRNAs in NIH/3T3 cells (first experiment).

FIG. 4 relative YFP fluorescence after application of vari-
ous dsRNAs in NIH/3T3 cells (second experiment).

FIG. 5 relative YFP fluorescence after application of vari-
ous dsRNAs in NIH/3T3 cells (third experiment).

FIG. 6 relative YFP fluorescence after application of vari-
ous dsRNAs in NIH/3T3 cells (fourth experiment).

FIG. 7 relative YFP fluorescence after application of vari-
ous dsRNAs in NIH/3T3 cells (fifth experiment).

FIG. 8 fluorescence microscopic imaging of NIH/3T3 cells
after transfection with pcDNA-YFP or after cotransfection
with pcDNA-YFP and various dsRNAs.

FIG. 9 fluorescence microscopic imaging of HelLa-S3 cells
after transfection with pcDNA-YFP or after cotransfection
with pcDNA-YFP and various dsRNAs,

FIG. 10 is a gel electrophoretic separation of S 1 after
incubation in mouse serum.

FIG. 11 is a gel electrophoretic separation of S 1 after
incubation in human serum.

FIG. 12 is a gel electrophoretic separation of S7 after
incubation in mouse serum.

FIG. 13 is a gel electrophoretic separation of S7 after
incubation in human serum.

FIG. 14 is a gel electrophoretic separation of K3 after
incubation in mouse serum.

FIG. 15 is a gel electrophoretic separation of PKC112 after
incubation in mouse serum.

FIG. 16 is a gel electrophoretic separation of S1A/S4B
after incubation in human serum.

FIG. 17 is a gel electrophoretic separation of K2 after
incubation in human serum.

FIG. 18 is a GFP-specific immunoperoxidase staining of
kidney paraffin sections from transgenic GFP mice.

FIG. 19 is a GFP-specific immunoperoxidase staining of
heart paraffin sections from transgenic GFP mice.

FIG. 20 is a GFP-specific immunoperoxidase staining of
pancreas paraffin sections from transgenic GFP mice.

FIG. 21 is a Western blot analysis of GFP expression in
plasma.

FIG. 22 is a Western blot analysis of GFP expression in
kidney.

FIG. 23 is a Western blot analysis of GFP expression in
heart.

FIG. 24 is a Western blot analysis of EGFR expression in
U-87 MG glioblastoma cells.

FIG. 25 show a Northern blot analysis of the MDR1 mRNA
level in colon carcinoma cell line LSI74T, whereby the cells
were harvested after 74 hours (FIG. 254); and quantification
of the bands in FIG. 254, whereby the averages are repre-
sented by two values (FIG. 255).
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FIG. 26 shows a Northern blot analysis of the MDR1
mRNA level in colon carcinoma cell line L.S174T, whereby
the cells were harvested after 48 hours (FIG. 26a); and quan-
tification of the bands in FIG. 26a, whereby the averages of
two values are represented (FIG. 265).
FIG. 27 shows a comparison of a transmitted light- and

fluorescence microscopic imaging of a transfection with 175
nM dsRNA (Sequence R1 in Table 4).

DETAILED DESCRIPTION OF THE INVENTION

The present invention discloses double-stranded ribo-
nucleic acid (dsRNA), as well as compositions and methods
for inhibiting the expression of a target gene in a cell using the
dsRNA. The present invention also discloses compositions
and methods for treating diseases in organisms caused by
expression of a target gene using dsRNA. dsRNA directs the
sequence-specific degradation of mRNA through a process
known as RNA interference (RNAIi). The process occurs in a
wide variety of organisms, including mammals and other
vertebrates. The dsRNA of the invention is no more than 49
nucleotides in length, and comprises an RNA strand (comple-
mentary RNA strand) having a region that is complementary
to an RNA transcript of at least a portion of a target gene. The
complementary RNA strand has a nucleotide overhang of 1 to
4 nucleotides at the 3'-end; the 5'-end is blunt. Using trans-
genic mice, the present inventors have demonstrated that very
low dosages of these dsRNA can specifically and efficiently
mediate RNAI, resulting in significant inhibition of expres-
sion of the target gene. The present invention encompasses
these dsRNAs and compositions comprising dsRNA and their
use for specifically inactivating gene function. The use of
these dsRNAs enables the targeted degradation of mRNAs of
genes that are implicated in a wide variety of disease pro-
cesses, including cellular proliferative disorders, hematopoi-
etic disorders, immune disorders, and certain infectious dis-
eases. Thus, the methods and compositions of the present
invention comprising these dsRNAs are useful for treating
diseases and disorders caused by the expression or activity of
a particular gene.

The following detailed description discloses how to make
and use the dsRNA and compositions containing dsRNA to
inhibit the expression of a target gene, as well as compositions
and methods for treating diseases and disorders caused by the
expression of the gene. The pharmaceutical compositions of
the present invention comprise a dsSRNA having a nucleotide
sequence of no more than 49 nucleotides in length, preferably
less than 25 nucleotides in length, and which is substantially
identical to at least a part of the target gene, together with a
pharmaceutically acceptable carrier. The dsRNA has a single-
stranded nucleotide overhang of 1 to 4 nucleotides at the
3'-end of the complementary RNA strand; the 5'-end is blunt.

Accordingly, certain aspects of the present invention relate
to pharmaceutical compositions comprising the dsRNA of
the present invention together with a pharmaceutically
acceptable carrier, methods of using the compositions to
inhibit expression of a target gene, and methods of using the
pharmaceutical compositions to treat diseases caused by the
expression or activity of a particular gene.

1. Definitions

For convenience, the meaning of certain terms and phrases
used in the specification, examples, and appended claims, are
provided below.

As used herein, “target gene” refers to a section of a DNA
strand of a double-stranded DNA that is complementary to a
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section of a DNA strand, including all transcribed regions,
that serves as a matrix for transcription, as well as a section of
an RNA strand of a (+) strand RNA virus. A target gene,
usually the sense strand, is a gene whose expression is to be
selectively inhibited or silenced through RNA interference.
The term “target gene” specifically encompasses any cellular
gene or gene fragment whose expression or activity is asso-
ciated with a disease or disorder (e.g., an oncogene), as well
as any foreign or exogenous gene or gene fragment whose
expression or activity is associated with a disease, such as a
gene from a pathogenic organism (e.g., a viral or pro-viral
gene, viroid, or plasmodium).

Examples of genes which can be targeted for treatment
include, without limitation, an oncogene (Hanahan, D. and R.
A. Weinberg, Cell (2000) 100:57; and Yokota, J., Carcino-
genesis (2000) 21(3):497-503); a cytokine gene (Rubinstein,
M., et al., Cytokine Growth Factor Rev. (1998) 9(2):175-81);
a idiotype (1d) protein gene (Benezra, R., et al., Oncogene
(2001) 20(58):8334-41; Norton, J. D., J Cell Sci. (2000)
113(22):3897-905); a prion gene (Prusiner, S. B., et al., Cel/
(1998) 93(3):337-48; Safar, J., and S. B. Prusiner, Prog. Brain
Res. (1998) 117:421-34); a gene that expresses molecules that
induce angiogenesis (Gould, V. E. and B. M. Wagner, Hum.
Pathol.(2002)33(11):1061-3); adhesion molecules (Chothia,
C. and E. Y. Jones, Annu. Rev. Biochem. (1997) 66:823-62;
Parise, L. V., et al., Semin. Cancer Biol. (2000) 10(6):407-14);
cell surface receptors (Deller, M. C., and Y E. Jones, Curr.
Opin. Struct. Biol. (2000) 10(2):213-9); genes of proteins that
are involved in metastasizing and/or invasive processes
(Boyd, D., Cancer Metastasis Rev. (1996) 15(1):77-89;
Yokota, J., Carcinogenesis (2000) 21(3):497-503); genes of
proteases as well as of molecules that regulate apoptosis and
the cell cycle (Matrisian, L. M., Curr. Biol. (1999) 9(20):
R776-8; Krepela, E., Neoplasma (2001) 48(5):332-49; Bas-
baum and Werb, Curr. Opin. Cell Biol. (1996) 8:731-738,;
Birkedal-Hansen, et al., Crit. Rev. Oral Biol. Med. (1993)
4:197-250; Mignatti and Rifkin, Physiol. Rev. (1993) 73:161-
195; Stetler-Stevenson, et al., Annu. Rev. Cell Biol. (1993)
9:541-573; Brinkerhoff, E., and L. M. Matrisan, Nature
Reviews (2002) 3:207-214; Strasser, A., et al., Annu. Rev.
Biochem. (2000) 69:217-45; Chao, D. T. and S. J. Korsmeyer,
Annu. Rev. Immunol. (1998) 16:395-419; Mullauer, L., et al.,
Mutat. Res. (2001) 488(3):211-31; Fotedar, R., et al., Prog.
Cell Cycle Res. (1996) 2:147-63; Reed, J. C., Am. J Pathol.
(2000) 157(5):1415-30; D’ Ari, R., Bioassays (2001) 23(7):
563-5); genes that express the EGF receptor; Mendelsohn, J.
and J. Baselga, Oncogene (2000) 19(56):6550-65; Norm-
anno, N., et al., Front. Biosci. (2001) 6:D685-707); and the
multi-drug resistance 1 gene, MDR1 gene (Childs, S., and V.
Ling, Imp. Adv. Oncol. (1994) 21-36).

The term “complementary RNA strand” (also referred to
herein as the “antisense strand”) refers to the strand of a
dsRNA which is complementary to an mRNA transcript that
is formed during expression of the target gene, or its process-
ing products. As used herein, the term “complementary
nucleotide sequence” refers to the region on the complemen-
tary RNA strand that is complementary to an mRNA tran-
script of a portion of the target gene. “dsRNA” refers to a
ribonucleic acid molecule having a duplex structure compris-
ing two complementary and anti-parallel nucleic acid strands.
Not all nucleotides of a dsSRNA must exhibit Watson-Crick
base pairs; the two RNA strands may be substantially comple-
mentary (i.e., having no more than one or two nucleotide
mismatches). The maximum number of base pairs is the num-
ber of nucleotides in the shortest strand of the dsRNA. The
RNA strands may have the same or a different number of
nucleotides. The dsRNA is no more than 49, preferably less
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than 25, and most preferably between 19 and 23, nucleotides
in length. dsRNAs of this length are particularly efficient in
inhibiting the expression of the target gene. “Introducing
into” means uptake or absorption in the cell, as is understood
by those skilled in the art. Absorption or uptake of dsRNA can
occur through cellular processes, or by auxiliary agents or
devices. For example, for in vivo delivery, dsRNA can be
injected into a tissue site or administered systemically. In
vitro delivery includes methods known in the art such as
electroporation and lipofection.

As used herein, a “nucleotide overhang” refers to the
unpaired nucleotide or nucleotides that protrude from the
duplex structure when a 3'-end of one RNA strand extends
beyond the 5'-end of the other strand, or vice versa.

As used herein and as known in the art, the term “identity”
is the relationship between two or more polynucleotide
sequences, as determined by comparing the sequences. Iden-
tity also means the degree of sequence relatedness between
polynucleotide sequences, as determined by the match
between strings of such sequences. Identity can be readily
calculated (see, e.g., Computation Molecular Biology, Lesk,
A. M., eds., Oxford University Press, New York (1998), and
Biocomputing: Informatics and Genome Projects, Smith, D.
W., ed., Academic Press, New York (1993), both of which are
incorporated by reference herein). While there exist a number
of methods to measure identity between two polynucleotide
sequences, the term is well known to skilled artisans (see, e.g.,
Sequence Analysis in Molecular Biology, von Heinje, G.,
Academic Press (1987); and Sequence Analysis Primer, Grib-
skov., M. and Devereux, J., eds., M. Stockton Press, New York
(1991)). Methods commonly employed to determine identity
between sequences include, for example, those disclosed in
Carillo, H., and Lipman, D., SIAM J Applied Math. (1988)
48:1073. “Substantially identical,” as used herein, means
there is a very high degree of homology (preferably 100%
sequence identity) between the sense strand of the dsRNA
and the corresponding part of the target gene. However,
dsRNA having greater than 90%, or 95% sequence identity
may be used in the present invention, and thus sequence
variations that might be expected due to genetic mutation,
strain polymorphism, or evolutionary divergence can be tol-
erated. Although 100% identity is preferred, the dsSRNA may
contain single or multiple base-pair random mismatches
between the RNA and the target gene.

As used herein, the term “treatment” refers to the applica-
tion or administration of a therapeutic agent to a patient, or
application or administration of a therapeutic agent to an
isolated tissue or cell line from a patient, who has a disorder,
e.g., a disease or condition, a symptom of disease, or a pre-
disposition toward a disease, with the purpose to cure, heal,
alleviate, relieve, alter, remedy, ameliorate, improve, or affect
the disease, the symptoms of disease, or the predisposition
toward disease.

As used herein, a “pharmaceutical composition” com-
prises a pharmacologically effective amount of a dsSRNA and
a pharmaceutically acceptable carrier. As used herein, “phar-
macologically effective amount,” “therapeutically effective
amount” or simply “effective amount” refers to that amount
of an RNA effective to produce the intended pharmacologi-
cal, therapeutic or preventive result. For example, if a given
clinical treatment is considered effective when there is at least
a 25% reduction in a measurable parameter associated with a
disease or disorder, a therapeutically effective amount of a
drug forthe treatment of that disease or disorder is the amount
necessary to effect at least a 25% reduction in that parameter.

The term “pharmaceutically acceptable carrier” refers to a
carrier for administration ofa therapeutic agent. Such carriers
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include, but are not limited to, saline, buffered saline, dex-
trose, water, glycerol, ethanol, and combinations thereof. The
term specifically excludes cell culture medium. For drugs
administered orally, pharmaceutically acceptable carriers
include, but are not limited to pharmaceutically acceptable
excipients such as inert diluents, disintegrating agents, bind-
ing agents, lubricating agents, sweetening agents, flavoring
agents, coloring agents and preservatives. Suitable inert dilu-
ents include sodium and calcium carbonate, sodium and cal-
cium phosphate, and lactose, while corn starch and alginic
acid are suitable disintegrating agents. Binding agents may
include starch and gelatin, while the lubricating agent, if
present, will generally be magnesium stearate, stearic acid or
talc. If desired, the tablets may be coated with a material such
as glyceryl monostearate or glyceryl distearate, to delay
absorption in the gastrointestinal tract.

As used herein, the terms “pathogen” and “pathogenic
organism” refer to an organism capable of producing disease,
including, without limitation, a virus, viroid, or plasmodium.
As used herein, the term “pathogen” includes organisms
capable of causing disease in animals and/or plants.

As used herein, a “transformed cell” is a cell into which a
dsRNA molecule has been introduced by means of recombi-
nant DNA techniques.

II. Double-Stranded Ribonucleic Acid (dsRNA)

In one embodiment, the invention relates to a double-
stranded ribonucleic acid (dsRNA) having a nucleotide
sequence which is substantially identical to at least a portion
of'a target gene. The dsRNA comprises two RNA strands that
are sufficiently complementary to hybridize to form the
duplex structure. One strand of the dsRNA comprises the
nucleotide sequence that is substantially identical to a portion
of the target gene (the “sense” strand), and the other strand
(the “complementary” or “antisense” strand) comprises a
sequence that is complementary to an RNA transcript of the
target (DNA) gene or a gene of a (+) strand RNA virus. The
dsRNA has no more than 49 nucleotides, preferably less than
25 nucleotides, and most preferably 23 nucleotides in length.
The dsRNA can be synthesized by standard methods known
in the art, e.g., by use of an automated DNA synthesizer, such
as are commercially available from Biosearch, Applied Bio-
systems, Inc. In specific embodiments, the dsRNA can com-
prise the sequence set forth in SEQ ID NO:141-173, or a
complement or equivalent thereof.

At least one end of the dsRNA has a single-stranded nucle-
otide overhang of 1 to 4, preferably 1 or 2 nucleotides. The
single-stranded overhang is located at the 3'-terminal end of
the complementary (antisense) RNA strand, and the 5'-end of
the complementary RNA strand is blunt (i.e., no overhang).
Such dsRNAs have improved stability and inhibitory activity,
thus allowing administration at low dosages, i.e., less than 5
mg/kg body weight of the recipient per day. In another
embodiment, one or more of the nucleotides in the overhang
is replaced with a nucleoside thiophosphate. dsRNAs having
a nucleotide overhang at the 3'-end of the antisense have
unexpectedly superior inhibitory properties than their blunt-
ended counterparts. Moreover, the present inventors have
discovered that the presence of a nucleotide overhang at the
3'-overhang of the antisense strand strengthens the interfer-
ence activity of the dsRNA, without affecting its overall sta-
bility. Such dsRNAs have proven particularly stable and
effective in vivo, as well as in a variety of cells, cell culture
mediums, blood, and serum.

In another embodiment, the dsRNA is chemically modified
for improved stability, i.e., enhanced resistance to degrada-
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tion and/or strand dissociation. In this embodiment, the integ-
rity of the duplex structure is strengthened by at least one, and
preferably two, chemical linkages. Chemical linking may be
achieved by any of a variety of well-known techniques, for
example by introducing covalent, ionic or hydrogen bonds;
hydrophobic interactions, van der Waals or stacking interac-
tions; by means of metal-ion coordination, or through use of
purine analogues. In one embodiment, the linker is a hexa-
ethylene glycol linker. In this case, the dsRNAs are produced
by solid phase synthesis and the hexa-ethylene glycol linker is
incorporated according to standard methods (e.g., Williams,
D.J.,and K. B. Hall, Biochem. (1996) 35:14665-14670). In a
preferred embodiment, the 5'-end of the complementary (an-
tisense) RNA strand and the 3'-end of the second (sense) RNA
strand are chemically linked via a hexa-ethylene glycol
linker.

Inyet another embodiment, the target gene is an oncogene;
a cytokinin gene; an idiotype protein gene (Id protein gene);
a prion gene; a gene that expresses a protein that induces
angiogenesis, an adhesion molecule; a cell surface receptor; a
gene of a protein involved in a metastasizing and/or invasive
process; a gene of a proteinase; a gene of a protein that
regulates apoptosis and the cell cycle; a gene that expresses
the EGF receptor; ora MDR1 gene, all of which are described
elsewhere herein.

In one embodiment, the target gene is the multi-drug resis-
tance 1 gene (“MDR1”). “Multi-drug resistance” (MDR)
broadly refers to a pattern of resistance to a variety of che-
motherapeutic drugs with unrelated chemical structures and
different mechanisms of action. Although the etiology of
MDR is multifactorial, the overexpression of P-glycoprotein
(Pgp), a membrane protein that mediates the transport of
MDR drugs, remains the most common alteration underlying
MDR in laboratory models (Childs, S., Imp. Adv. Oncol.
(1994) 21-36). Moreover, expression of Pgp has been linked
to the development of MDR in human cancer, particularly in
the leukemias, lymphomas, multiple myeloma, neuroblas-
toma, and soft tissue sarcoma (Fan., D., et al., Reversal of
Multidrug Resistance in Cancer, ed. Kellen, J. A. (CRC, Boca
Raton, Fla.), pp. 93-125). Recent studies showed that tumor
cells expressing MDR-associated protein (MRP) (Cole, S. P.
C., etal., Science (1992) 258:1650-1654) and lung resistance
protein (LRP) (Scheffer, G. L., et al., Nat. Med. (1995) 1:578-
582) and mutation of DNA topoisomerase 11 (Beck, W. T., J
Natl. Cancer Inst. (1989) 81:1683-1685) also may render
MDR.

In yet another embodiment, the invention relates to a
method for treating viral diseases, including but not limited to
hepatitis C, hepatitis B, herpes simplex virus (HSY), HIV-
AIDS, poliovirus, and smallpox virus. dsRNAs of the inven-
tion are prepared as described herein to target expressed
sequences of a virus, thus ameliorating viral activity and
replication. The molecules can be used in the treatment and/or
diagnosis of viral infected tissue, both animal and plant. Also,
such molecules can be used in the treatment of virus-associ-
ated carcinoma, such as hepatocellular cancer.

III. Pharmaceutical Compositions Comprising
dsRNA

In one embodiment, the invention relates to a pharmaceu-
tical composition comprising a dsRNA, as described in the
preceding section, and a pharmaceutically acceptable carrier,
as described below. The pharmaceutical composition com-
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prising the dsRNA is useful for treating a disease or disorder
associated with the expression or activity of a target gene.

In another embodiment, the invention relates to a pharma-
ceutical composition comprising at least two dsRNAs, both
designed to target the same gene, and a pharmaceutically
acceptable carrier. Because of the duplicative targeting of
mRNA by a plurality of dsRNAs, pharmaceutical composi-
tions comprising multiple dsRNAs provide improved effi-
ciency of inhibition as compared to compositions comprising
a single dsRNA. In this embodiment, the individual dsRNAs
are prepared as described in the preceding section, which is
incorporated by reference herein. One dsRNA (referred to
herein as “dsRNA 1) has a nucleotide sequence (“comple-
mentary region I”’) which is substantially identical to at least
aportion of the target gene (referred to herein as “region A” of
the target gene). Additional dsRNAs are prepared, each of
which has a nucleotide sequence that is substantially identical
to a different region of the target gene. For example, a second
dsRNA (“dsRNA 1II”) may have a nucleotide sequence
(“complementary region I1”°) that is substantially identical to
a “‘region B” of the target gene. Region A and region B, which
reflect distinct regions of the same target gene, may overlap
each other, be adjacent to one another, or be physically sepa-
rated within the target gene. dsRNA I and dsRNA II may be
combined in the same pharmaceutical composition, or for-
mulated separately. If formulated individually, the composi-
tions containing the separate dsSRNAs may comprise the same
or different carriers, and may be administered using the same
or different routes of administration. Moreover, the pharma-
ceutical compositions comprising the individual dsRNAs
may be administered substantially simultaneously, sequen-
tially, or at preset intervals throughout the day or treatment
period. Although the foregoing description relates to two
dsRNAs (dsRNA I and dsRNA II) which target two regions
(region A and region B) of the target gene, the present inven-
tion encompasses any number of dsRNAs, each of which
targets a distinct region of the target gene.

The pharmaceutical compositions of the present invention
are administered in dosages sufficient to inhibit expression of
the target gene. The present inventors have found that,
because of their improved efficiency, compositions compris-
ing the dsRNA of the invention can be administered at sur-
prisingly low dosages. A maximum dosage of 5 mg dsRNA
per kilogram body weight per day is sufficient to inhibit or
completely suppress expression of the target gene.

In general, a suitable dose of dsSRNA will be in the range of
0.01 to 5.0 milligrams per kilogram body weight of the recipi-
ent per day, preferably in the range of 0.1 to 200 micrograms
per kilogram body weight per day, more preferably in the
range 0f 0.1 to 100 micrograms per kilogram body weight per
day, even more preferably in the range of 1.0 to 50 micro-
grams per kilogram body weight per day, and most preferably
in the range of 1.0 to 25 micrograms per kilogram body
weight per day. The pharmaceutical composition may be
administered once daily, or the dsSRNA may be administered
as two, three, four, five, six or more sub-doses at appropriate
intervals throughout the day. In that case, the dsRNA con-
tained in each sub-dose must be correspondingly smaller in
order to achieve the total daily dosage. The dosage unit can
also be compounded for delivery over several days, e.g., using
a conventional sustained release formulation which provides
sustained release of the dsRNA over a several day period.
Sustained release formulations are well known in the art. In
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this embodiment, the dosage unit contains a corresponding
multiple of the daily dose.

The skilled artisan will appreciate that certain factors may
influence the dosage and timing required to effectively treat a
subject, including but not limited to the severity of the disease
ordisorder, previous treatments, the general health and/or age
of the subject, and other diseases present. Moreover, treat-
ment of a subject with a therapeutically effective amount of a
composition can include a single treatment or a series of
treatments. Estimates of effective dosages and in vivo half-
lives for the individual dsRNAs encompassed by the inven-
tion can be made using conventional methodologies or on the
basis of in vivo testing using an appropriate animal model, as
described elsewhere herein.

Advances in mouse genetics have generated a number of
mouse models for the study of various human diseases. For
example, mouse models are available for hematopoietic
malignancies such as leukemias, lymphomas and acute myel-
ogenous leukemia. The MMHCC (Mouse models of Human
Cancer Consortium) web page (emice.ncinih.gov), spon-
sored by the National Cancer Institute, provides disease-site-
specific compendium of known cancer models, and has links
to the searchable Cancer Models Database (cancermodels.n-
cinih.gov), as well as the NCI-MMHCC mouse repository.
Examples of the genetic tools that are currently available for
the modeling of leukemia and lymphomas in mice, and which
are useful in practicing the present invention, are described in
the following references: Maru, Y, Int. J Hematol. (2001)
73:308-322; Pandolfi, P. P., Oncogene (2001) 20:5726-5735;
Pollock, J. L., et al., Curr. Opin. Hematol. (2001) 8:206-211;
Rego, E. M., et al., Semin. in Hemat. (2001) 38:4-70; Shan-
non, K. M., et al. (2001) Modeling myeloid leukemia tumors
suppressor gene inactivation in the mouse, Semin. Cancer
Biol. 11,191-200; Van Etten, R. A, (2001) Curr. Opin. Hema-
tol. 8, 224-230; Wong, S., et al. (2001) Oncogene 20, 5644-
5659; Phillips JA., Cancer Res. (2000) 52(2):437-43; Harris,
AW, etal, J Exp. Med. (1988) 167(2):353-71; Zeng X X et
al., Blood. (1988) 92(10):3529-36; Eriksson, B., et al., Exp.
Hematol. (1999) 27(4):682-8; and Kovalchuk, A., et al., J.
Exp. Med. (2000) 192(8):1183-90. Mouse repositories can
also be found at: The Jackson Laboratory, Charles River
Laboratories, Taconic, Harlan, Mutant Mouse Regional
Resource Centers (MMRRC) National Network and at the
European Mouse Mutant Archive. Such models may be used
for in vivo testing of dsRNA, as well as for determining a
therapeutically effective dose.

The pharmaceutical compositions encompassed by the
invention may be administered by any means known in the art
including, but not limited to oral or parenteral routes, includ-
ing intravenous, intramuscular, intraperitoneal, subcutane-
ous, transdermal, airway (aerosol), rectal, vaginal and topical
(including buccal and sublingual) administration. In pre-
ferred embodiments, the pharmaceutical compositions are
administered by intravenous or intraparenteral infusion or
injection.

For oral administration, the dsRNAs useful in the invention
will generally be provided in the form of tablets or capsules,
as a powder or granules, or as an aqueous solution or suspen-
sion.

Tablets for oral use may include the active ingredients
mixed with pharmaceutically acceptable excipients such as
inert diluents, disintegrating agents, binding agents, lubricat-
ing agents, sweetening agents, flavoring agents, coloring
agents and preservatives. Suitable inert diluents include
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sodium and calcium carbonate, sodium and calcium phos-
phate, and lactose, while corn starch and alginic acid are
suitable disintegrating agents. Binding agents may include
starch and gelatin, while the lubricating agent, if present, will
generally be magnesium stearate, stearic acid or talc. If
desired, the tablets may be coated with a material such as
glyceryl monostearate or glyceryl distearate, to delay absorp-
tion in the gastrointestinal tract.

Capsules for oral use include hard gelatin capsules in
which the active ingredient is mixed with a solid diluent, and
soft gelatin capsules wherein the active ingredients is mixed
with water or an oil such as peanut oil, liquid paraffin or olive
oil.

For intramuscular, intraperitoneal, subcutaneous and intra-
venous use, the pharmaceutical compositions of the invention
will generally be provided in sterile aqueous solutions or
suspensions, buffered to an appropriate pH and isotonicity.
Suitable aqueous vehicles include Ringer’s solution and iso-
tonic sodium chloride. In a preferred embodiment, the carrier
consists exclusively of an aqueous buffer. In this context,
“exclusively” means no auxiliary agents or encapsulating
substances are present which might affect or mediate uptake
of dsRNA in the cells that express the target gene. Such
substances include, for example, micellar structures, such as
liposomes or capsids, as described below. Surprisingly, the
present inventors have discovered that compositions contain-
ing only naked dsRNA and a physiologically acceptable sol-
vent are taken up by cells, where the dsRNA effectively
inhibits expression of the target gene. Although microinjec-
tion, lipofection, viruses, viroids, capsids, capsoids, or other
auxiliary agents are required to introduce dsRNA into cell
cultures, surprisingly these methods and agents are not nec-
essary for uptake of dsRNA in vivo. Aqueous suspensions
according to the invention may include suspending agents
such as cellulose derivatives, sodium alginate, polyvinyl-pyr-
rolidone and gum tragacanth, and a wetting agent such as
lecithin. Suitable preservatives for aqueous suspensions
include ethyl and n-propyl p-hydroxybenzoate.

The pharmaceutical compositions useful according to the
invention also include encapsulated formulations to protect
the dsRNA against rapid elimination from the body, such as a
controlled release formulation, including implants and
microencapsulated delivery systems. Biodegradable, bio-
compatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, poly-
orthoesters, and polylactic acid. Methods for preparation of
such formulations will be apparent to those skilled in the art.
The materials can also be obtained commercially from Alza
Corporation and Nova Pharmaceuticals, Inc. Liposomal sus-
pensions (including liposomes targeted to infected cells with
monoclonal antibodies to viral antigens) can also be used as
pharmaceutically acceptable carriers. These can be prepared
according to methods known to those skilled in the art, for
example, as described in U.S. Pat. No. 4,522,811; PCT pub-
lication WO 91/06309; and European patent publication EP-
A-43075, which are incorporated by reference herein.

In one embodiment, the encapsulated formulation com-
prises a viral coat protein. In this embodiment, the dsSRNA
may be bound to, associated with, or enclosed by at least one
viral coat protein. The viral coat protein may be derived from
or associated with a virus, such as a polyoma virus, or it may
be partially or entirely artificial. For example, the coat protein
may be a Virus Protein 1 and/or Virus Protein 2 of the
polyoma virus, or a derivative thereof.
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Toxicity and therapeutic efficacy of such compounds can
be determined by standard pharmaceutical procedures in cell
cultures or experimental animals, e.g., for determining the
LD50 (the dose lethal to 50% of the population) and the ED50
(the dose therapeutically effective in 50% of the population).
The dose ratio between toxic and therapeutic effects is the
therapeutic index and it can be expressed as the ratio LD50/
EDS50. Compounds which exhibit high therapeutic indices are
preferred.

The data obtained from cell culture assays and animal
studies can be used in formulation a range of dosage for use in
humans. The dosage of compositions of the invention lies
preferably within a range of circulating concentrations that
include the ED50 with little or no toxicity. The dosage may
vary within this range depending upon the dosage form
employed and the route of administration utilized. For any
compound used in the method of the invention, the therapeu-
tically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to
achieve a circulating plasma concentration range of the com-
pound or, when appropriate, of the polypeptide product of a
target sequence (e.g., achieving a decreased concentration of
the polypeptide) that includes the IC50 (i.e., the concentration
of the test compound which achieves a half-maximal inhibi-
tion of symptoms) as determined in cell culture. Such infor-
mation can be used to more accurately determine useful doses
in humans. Levels in plasma may be measured, for example,
by high performance liquid chromatography.

In addition to their administration individually or as a
plurality, as discussed above, the dsRNAs useful according to
the invention can be administered in combination with other
known agents effective in treatment of diseases. In any event,
the administering physician can adjust the amount and timing
of dsRNA administration on the basis of results observed
using standard measures of efficacy known in the art or
described herein.

For oral administration, the dsRNAs useful in the invention
will generally be provided in the form of tablets or capsules,
as a powder or granules, or as an aqueous solution or suspen-
sion.

IV. Methods for Treating Diseases Caused by
Expression of a Target Gene

In one embodiment, the invention relates to a method for
treating a subject having a disease or at risk of developing a
disease caused by the expression of a target gene. In this
embodiment, the dsRNA can act as novel therapeutic agents
for controlling one or more of cellular proliferative and/or
differentiative disorders, disorders associated with bone
metabolism, immune disorders, hematopoietic disorders, car-
diovascular disorders, liver disorders, viral diseases, or meta-
bolic disorders. The method comprises administering a phar-
maceutical composition of the invention to the patient (e.g.,
human), such that expression of the target gene is silenced.
Because of their high specificity, the dsRNAs of the present
invention specifically target mRNAs of target genes of dis-
eased cells and tissues, as described below, and at surprisingly
low dosages.

In the prevention of disease, the target gene may be one
which is required for initiation or maintenance of the disease,
or which has been identified as being associated with a higher
risk of contracting the disease. In the treatment of disease, the
dsRNA can be brought into contact with the cells or tissue
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exhibiting the disease. For example, dsRNA substantially
identical to all or part of a mutated gene associated with
cancer, or one expressed at high levels in tumor cells, e.g.
aurora kinase, may be brought into contact with or introduced
into a cancerous cell or tumor gene.

Examples of cellular proliferative and/or differentiative
disorders include cancer, e.g., carcinoma, sarcoma, meta-
static disorders or hematopoietic neoplastic disorders, e.g.,
leukemias. A metastatic tumor can arise from a multitude of
primary tumor types, including but not limited to those of
prostate, colon, lung, breast and liver origin. As used herein,
the terms “cancer,” “hyperproliferative,” and “neoplastic”
refer to cells having the capacity for autonomous growth, i.e.,
an abnormal state of condition characterized by rapidly pro-
liferating cell growth. These terms are meant to include all
types of cancerous growths or oncogenic processes, meta-
static tissues or malignantly transformed cells, tissues, or
organs, irrespective of histopathologic type or stage of inva-
siveness. Proliferative disorders also include hematopoietic
neoplastic disorders, including diseases involving hyperplas-
tic/neoplatic cells of hematopoietic origin, e.g., arising from
myeloid, lymphoid or erythroid lineages, or precursor cells
thereof.

The pharmaceutical compositions of the present invention
can also be used to treat a variety of immune disorders, in
particular those associated with overexpression of a gene or
expression of a mutant gene. Examples of hematopoietic
disorders or diseases include, without limitation, autoim-
mune diseases (including, for example, diabetes mellitus,
arthritis (including rheumatoid arthritis, juvenile rheumatoid
arthritis, osteoarthritis, psoriatic arthritis), multiple sclerosis,
encephalomyelitis, myasthenia gravis, systemic lupus erythe-
matosis, automimmune thyroiditis, dermatitis (including
atopic dermatitis and eczematous dermatitis), psoriasis,
Sjogren’s Syndrome, Crohn’s disease, aphthous ulcer, iritis,
conjunctivitis, keratoconjunctivitis, ulcerative  colitis,
asthma, allergic asthma, cutaneous lupus erythematosus,
scleroderma, vaginitis, proctitis, drug eruptions, leprosy
reversal reactions, erythema nodosum leprosum, autoim-
mune uveitis, allergic encephalomyelitis, acute necrotizing
hemorrhagic encephalopathy, idiopathic bilateral progressive
sensorineural hearing, loss, aplastic anemia, pure red cell
anemia, idiopathic thrombocytopenia, polychondritis, Wege-
ner’s granulomatosis, chronic active hepatitis, Stevens-
Johnson syndrome, idiopathic sprue, lichen planus, Graves’
disease, sarcoidosis, primary biliary cirrhosis, uveitis poste-
rior, and interstitial lung fibrosis), graft-versus-host disease,
cases of transplantation, and allergy.

Examples of genes which can be targeted for treatment
include, without limitation, an oncogene; a cytokine gene; a
idiotype (Id) protein; a prion gene; a gene that expresses
molecules that induce angiogenesis; an adhesion molecule; a
cell surface receptor; a gene of a protein involved in a metas-
tasizing and/or invasive process; a gene of a proteases as or a
protein that regulates apoptosis and the cell cycle; a gene that
expresses the EGF receptor; and the multi-drug resistance 1
gene, MDR1 gene, all of which are described elsewhere
herein.

In one embodiment, a pharmaceutical compositions com-
prising dsRNA is used to inhibit the expression of the multi-
drug resistance 1 gene (“MDR1”). “Multi-drug resistance”
(MDR) broadly refers to a pattern of resistance to a variety of
chemotherapeutic drugs with unrelated chemical structures
and different mechanisms of action. Although the etiology of
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MDR is multifactorial, the overexpression of P-glycoprotein
(Pgp), a membrane protein that mediates the transport of
MDR drugs, remains the most common alteration underlying
MDR in laboratory models (Childs, S., Imp. Adv. Oneal.
(1994) 21-36). Moreover, expression of Pgp has been linked
to the development of MDR in human cancer, particularly in
the leukemias, lymphomas, multiple myeloma, neuroblas-
toma, and soft tissue sarcoma (Fan., D., et al., Reversal of
Multidrug Resistance in Cancer, ed. Kellen, J. A. (CRC, Boca
Raton, Fla.), pp. 93-125). Recent studies showed that tumor
cells expressing MDR-associated protein (MRP) (Cole, S. P.
C., etal., Science (1992) 258:1650-1654) and lung resistance
protein (LRP) (Scheffer, G. L., et al., Nat. Med. (1995) 1:578-
582) and mutation of DNA topoisomerase Il (Beck, W. T., J
Natl. Cancer Inst. (1989) 81:1683-1685) also may render
MDR.

In another embodiment, the invention relates to a method
for treating viral diseases, including but not limited to human
papilloma virus, hepatitis C, hepatitis B, herpes simplex virus
(HSV), HIV-AIDS, poliovirus, and smallpox virus. dsSRNAs
of the invention are prepared as described herein to target
expressed sequences of a virus, thus ameliorating viral activ-
ity and replication. The molecules can be used in the treat-
ment and/or diagnosis of viral infected tissue, both animal
and plant. Also, such molecules can be used in the treatment
of virus-associated carcinoma, such as hepatocellular cancer.

The pharmaceutical compositions encompassed by the
invention may be administered by any means known in the art
including, but not limited to oral or parenteral routes, includ-
ing intravenous, intramuscular, intraperitoneal, subcutane-
ous, transdermal, airway (aerosol), rectal, vaginal and topical
(including buccal and sublingual) administration. In pre-
ferred embodiments, the pharmaceutical compositions are
administered by intravenous or intraparenteral infusion or
injection.

V. Methods for Inhibiting Expression of a Target
Gene

In yet another aspect, the invention relates to a method for
inhibiting the expression of a target gene in an organism. The
method comprises administering a composition of the inven-
tion to the organism such that expression of the target gene is
silenced. The organism may be an animal or a plant. Because
of their high specificity, the dsRNAs of the present invention
specifically target RNAs (primary or processed) of target
genes, and at surprisingly low dosages. Compositions and
methods for inhibiting the expression of a target gene using
dsRNAs can be performed as described elsewhere herein.

In one embodiment, the invention comprises administering
a composition comprising a dsRNA, wherein the dsRNA
comprises a nucleotide sequence which is complementary to
at least a part of an RNA transcript of the target gene of the
organism to be treated. When the organism to be treated is a
mammal, such as a human, the composition may be admin-
istered by any means known in the art including, but not
limited to oral or parenteral routes, including intravenous,
intramuscular, intraperitoneal, subcutaneous, transdermal,
airway (aerosol), rectal, vaginal and topical (including buccal
and sublingual) administration. In preferred embodiments,
the compositions are administered by intravenous or intra-
parenteral infusion or injection.

The methods for inhibition the expression of a target gene
can be applied to any gene one wishes to silence, thereby
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specifically inhibiting its expression. Examples of human
genes which can be targeted for silencing include, without
limitation, an oncogene; cytokinin gene; idiotype protein
gene (Id protein gene); prion gene; gene that expresses mol-
ecules that induce angiogenesis, adhesion molecules, and cell
surface receptors; genes of proteins that are involved in
metastasizing and/or invasive processes; genes of proteases
as well as of molecules that regulate apoptosis and the cell
cycle; genes that express the EGF receptor; the multi-drug
resistance 1 gene (MDR1 gene); a gene or component of a
virus, particularly a human pathogenic virus, that is expressed
in pathogenic organisms, preferably in plasmodia.

The methods for inhibition the expression of a target gene
can also be applied to any plant gene one wishes to silence,
thereby specifically inhibiting its expression.

Unless otherwise defined, all technical and scientific terms
used herein have the same meaning as commonly understood
by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equiva-
lent to those described herein can be used in the practice or
testing of the present invention, suitable methods and mate-
rials are described below. All publications, patent applica-
tions, patents, and other references mentioned herein are
incorporated by reference in their entirety. In case of conflict,
the present specification, including definitions, will control.
In addition, the materials, methods, and examples are illus-
trative only and not intended to be limiting.

EXAMPLES
Example 1
RNA Interference in a Mouse Mode

In this Example, double stranded siRNAs are used to
inhibit GFP gene expression in transgenic mice.
Synthesis and Preparation of dsRNAs

Oligoribonucleotides are synthesized with an RNA synthe-
sizer (Expedite 8909, Applied Biosystems, Weiterstadt, Ger-
many) and purified by High Pressure Liquid Chromatography
(HPLC) using NucleoPac PA-100 columns, 9x250 mm (Di-
onex Corp.; low salt bufter: 20 mM Tris, 10 nM NaClO,, pH
6.8, 10% acetonitrile; the high-salt buffer was: 20 mM Tris,
400 mM NaClO4, pH 6.8, 10% acetonitrile. flow rate: 3
ml/min). Formation of double stranded siRNAs is then
achieved by heating a stoichiometric mixture of the indi-
vidual complementary strands (10 M) in 10 mM sodium
phosphate buffer, pH 6.8, 100 mM NaCl, to 80-90° C., with
subsequent slow cooling to room temperature over 6 hours,

In addition, dsRNA molecules with linkers may be pro-
duced by solid phase synthesis and addition of hexaethylene
glycol as a non-nucleotide linker (D. Jeremy Williams, Kath-
leen B. Hall, Biochemistry, 1996, 35, 14665-14670). A Hexa-
ethylene glycol linker phosphoramidite (Chruachem Ltd,
Todd Campus, West of Scotland Science Park, Acre Road,
Glasgow, G20 OUA, Scotland, UK) is coupled to the support
bound oligoribonucleotide employing the same synthetic
cycle as for standard nucleoside phosphoramidites (Proligo
Biochemie GmbH, Georg-Hyken-Str.14, Hamburg, Ger-
many) but with prolonged coupling times. Incorporation of
linker phosphoramidite is comparable to the incorporation of
nucleoside phosphoramidites.
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number
(overhang at
the 3'-end of
the S1 double-
stranded
region -
overhang at
the 3'-end

18

Name SEQ ID NO. DsRNA sequence of S2)

S1 SEQ ID NO: 148 (S2) 5'-CCACAUGAAGCAGCACGACUUC-3' 0-22-0
SEQ ID NO: 149 (S1) 3'-GGUGUACUUCGUCGUGCUGAAG-5'

s7 SEQ ID NO: 150 (S2) 5'-CCACAUGAAGCAGCACGACUU-3'
SEQ ID NO: 151 (S1) 3'-CUGGUGUACUUCGUCGUGCUG-5' 2-19-2

K1 SEQ ID NO: 153 (S2) 5'-ACAGGAUGAGGAUCGUUUCGCA-3' 0-22-0
SEQ ID NO: 154 (S1) 3'-UGUCCUACUCCUAGCAAAGCGU-5'

K3 SEQ ID NO: 155 (S2) 5'-GAUGAGGAUCGUUUCGCAUGA-3' 2-19-2
SEQ ID NO: 156 (S1) 3'-UCCUACUCCUAGCAAAGCGUA-5'

K4 SEQ ID NO: 155 (S2) 5'-GAUGAGGAUCGUUUCGCAUGA-3' 2-21-0
SEQ ID NO: 156 (S1) 3'-UCCUACUCCUAGCAAAGCGUACU-5'

$7/s11  SEQ ID NO: 150 (S2) 5'-CCACAUGAAGCAGCACGACUU-3' 2-21-0
SEQ ID NO: 159 (S1) 3'-CUGGUGUACUUCGUCGUGCUGAA-5'

RNAi Administration dosage was 2.5 mg dsRNA or 50 ug per kg body weight. The

DsRNA are administered systemically either orally, by
means of inhalation, infusion, or injection, preferably by
intravenous or intraperitoneal infusion or injection in combi-
nation with pharmaceutically acceptable carriers. Examples
of suitable carriers are found in standard pharmaceutical
texts, e.g. “Remington’s Pharmaceutical Sciences”, 16th edi-
tion, Mack Publishing Company, Easton, Pa., 1980. A prepa-
ration that is suitable for inhalation, infusion, or injection
preferably consists of dsSRNA and a physiologically tolerated
solvent, preferably a physiological saline solution or a physi-
ologically tolerated buffer, preferably a phosphate buffered
saline solution. The invention anticipates the use of a double-
stranded ribonucleic acid in a dosage of a maximum of 5
mg/kg body weight per day.

GFP Laboratory Mice:

The transgenic laboratory mouse strain TgN (GFPU)
SNagy (Jackson Laboratory, Bar Harbor, Me.), which
expresses GFP in all cells studied to date (with the help of a
beta actin promoter and a CMV intermediate early enhancer)
(Hadjantonakis A K et al., 1998, Nature Genetics 19: 220-
222), was used. The GFP transgenic mice may be clearly
differentiated on the basis of fluorescence (using a UV lamp)
from the corresponding wild types (WT). The following
experiments were carried out using GFP-heterozygote ani-
mals that were bred by mating a WT animal each with a
heterozygote GFP-type animal. The animals were kept under
controlled conditions in groups of 3-5 animals in Type III
Makrolon cages (Ehret Co., Emmendingen, Germany) at a
constant temperature of 22° C. and a light-to-dark rhythm of
12 hours. Granulated softwood (%4s, Altromin Co., Lage,
Germany) was strewn on the bottom of the cages. The animals
received tap water and Altromin 1324 pelleted standard feed
(Altromin Co.) ad libitum.

In Vivo Experiment:

Heterozygote GFP animals were placed in cages as
described above in groups of 3. DsRNA solution was injected
intravenously (i.v.) into the caudal vein in 12-hour rotation
(between 5:30 and 7:00 and between 17:30 and 19:00) over 5
days. Injection volume was 60 pl per 10 g body weight, and
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groups were organized as follows:

Group A: PBS (phosphate buffered saline) 60 pul per 10 gbody
weight each,

Group B: 2.5 mg per kg body weight of a non-specific control
dsRNA (K1 control with smooth ends and a double-
stranded region of 22 nucleotide pairs),

Group C, 2.5 mg per kg body weight of another non-specific
control dsRNA (K3 control with 2 nucleotide [nt] over-
hangs and both 3'-ends and a double-stranded region of 19
nucleotide pairs),

Group D: 2.5 mg per kg body weight of dsRNA (directed
specifically against GFP, henceforth designated as S 1,
with smooth ends and a double-stranded region of 22
nucleotide pairs),

Group E: 2.5 mg dsRNA per kg body weight (directed spe-
cifically against GFP, henceforth designated as S7, with 2
nt overhangs and the 3'-ends of both strands, and a double-
stranded region of 19 nucleotide pairs),

Group F: 50 nug 51 dsRNA per kg body weight (in other words
1/50 the dosage of Group D).

After the last injection of a series of 10 injections, the
animals were sacrificed after 14-20 hours, and the organs and
blood were removed as described below.

Organ Removal:

Immediately after the animals were killed by C02 inhala-
tion, the blood and various organs were removed (thymus,
lungs, heart, spleen, stomach, intestines, pancreas, brain, kid-
neys, and liver). The organs were quickly rinsed in cold sterile
PBS and dissected with a sterile scalpel. A portion was fixed
for 24 hours for immunohistochemical staining in methyl
Carnoy (MC, 60% methanol, 30% chloroform, 10% glacial
acetic acid); another portion was immediately flash-frozen in
liquid nitrogen for freeze sections and protein isolation, and
stored at —80° C.; and another smaller portion was frozen for
RNA isolation at —80° C. in RNAeasy Protect (QIAGEN
GmbH, Max Volmer Str. 4, 40724 Hilden). Immediately after
removal, the blood was kept on ice for 30 minutes, mixed,
centrifuged for 5 minutes at 2000 rpm (Mini Spin, Eppendorf
AG, Barkhausenweg 1, 22331, Hamburg, Germany), and the
supernatant fluid was drawn oft and stored at -80° C. (desig-
nated here as plasma).
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Processing the Biopsies:

After fixing the tissue for 24 hours in MC, the tissue pieces
were dehydrated in an ascending alcohol series at room tem-
perature: 40 minutes each 70% methanol, 80% methanol,
2x96% methanol and 3x100% isopropanol. After that the
tissue was warmed up in 100% isopropanol at 60° C. in an
incubator, after which it was incubated for 1 hour in an iso-
propanol/paraffin mixture at 60° C. and 3x for 2 hours in
paraffin, and then embedded in paraffin. Tissue sections 3 pm
in thickness were prepared for immunoperoxidase staining,
using a rotation microtome (Leica Microsystems Nussloch
GmbH, Heidelberger Str. 17-19,69226 Nussloch, Germany),
placed on microscopic slides (Superfrost, Vogel GmbH & Co.
KG, Medical Technology and Electronics, Marburger Str. 81,
35396 Giessen, Germany), and incubated for 30 minutes at
60° C.

Immunoperoxidase Staining for GFP:

The sections were deparaffinized for 3x5 minutes in xylol,
rehydrated in a descending alcohol series (3x3 min. 100%
ethanol, 2x2 min. 95% ethanol), and then incubated for 20
minutes in 3% H202/methanol to block endogenous peroxi-
dases. Next, all incubation steps were carried out in a moist
chamber. After 3x3 min. washing with PBS, the sections were
incubated with a first antibody (goat anti-GFP antibody,
sc-5384, Santa Cruz Biotechnology, Inc., Berheimer Str.
89-2, 69115 Heidelberg, Germany) 1:500 in 1% BSA/PBS
overnight at 4° C. The sections were then incubated with the
biotinylated secondary antibody (donkey anti-goat IgG;
Santa Cruz Biotechnology; 1:2000 dilution) for 30 minutes at
room temperature, after which they were incubated for 30
minutes with Avidin D peroxidase (1:2000 dilution, Vector
Laboratories, 30 Ingold Road, Burlingame, Calif. 94010).
After each antibody incubation, the sections were washed in
PBS for 3x3 min., and buffer residue was removed from the
sections along with cell material. All antibodies were diluted
with 1% bovine serum albumin (BSA)/PBS. The sections
were stained with 3,3'-diamino benzidine (DAB) using the
DAB Substrate Kit (Vector Laboratories) in accordance with
the manufacturer’s instructions. Gill’s Hematoxylin III
(Merck KgaA, Frankfurter Str. 250, 64293 Darmstadt) was
used as the nuclear counterstain. After dehydration in an
ascending alcohol series and 3x5 minutes xylol, the sections
were covered with Entellan (Merck). Microscopic evaluation
of'the stains was accomplished using a IX50 microscope from
OLYMPUS Optical Co. (Europe) GmbH, Wendenstr. 14-18
20097 Hamburg, Germany, fitted with a CCD camera
(Hamamatsu Photonics K. K., Systems Division, 8012 Joko-
cho Hamamatsu City, 431-3196 Japan).

Protein Isolation from Tissue Pieces:

Frozen tissue samples were added to 800 pA isolation
buffer (50 m HEPES, pH 7.5; 150 mM NaCl; 1 mM EDTA;
2.5 mM EGTA; 10% glycerol; 0.1% Tween; 1 mM DTT; 10
mM p-glycerol phosphate; 1 mM NaF; 0.1 mM Na3V04 with
a “complete” protease inhibitor tablet from Roche Diagnos-
tics GmbH, Roche Applied Science, Sandhofer Str. 116,
68305 Mannheim), and homogenized for 2x30 seconds with
an ultraturrax (DIAX 900, Dispersion Tool 6G, HEIDOLPH
Instruments GmbH & Co. KG, Walpersdorfer Str. 12, 91126
Schwabach), and cooled on ice in between steps. After incu-
bation for 30 minutes on ice, the homogenate was mixed and
centrifuged for 20 minutes at 10,000 g, 4° C. (3K30, SIGMA
Laboratory Centrifuge GmbH, An der Unteren Sdse
50,37507 Osterode am Harz). The supernatant fluid was again
incubated for 10 minutes on ice, mixed, and centrifuged for
20 minutes at 15,000 g, 4° C. Protein determination of the
supernatant fluid was determined according to Bradford,
1976, modified according to Zor & Selinger, 1996, using the
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Roti-Nanoquant system (Carl Roth GmbH & Co., Schoem-
perlenstr. 1-5, 76185 Karlsruhe, Germany) in accordance
with manufacturer’s instructions. BSA was used for protein
calibration in a concentration range of 10 to 100 pg/ml.
SDS Gel Electrophoresis:

Denaturing, discontinuous 15% SDS-PAGE (polyacryla-
mide gel electrophoresis) according to Laemmli (Nature 277:
680-685, 1970) was carried out in a Multigel-Long electro-
phoresis chamber (Whatman Biometra GmbH, Rudolf Wis-
sell Str. 30, 37079 Gottingen). The separation gel was poured
onto athickness of 1.5 mm: 7.5 ml acrylamide/bisacrylamide
(30%, 0.9%); 3.8 ml 1.5 M Tris/HCI, pH 8.4; 150 pA 10%
SDS, 3.3 ml distilled water; 250 pA ammonium persulfate
(10%); 9 ul TEMED (N,N,N',N'-tetramethylendiamine), and
covered over with 0.1% SDS until polymerization occurred.
A collection gel was then poured on: 0.83 pul acrylamide/
bisacrylamide (30%, 0.9%), 630 ul 1M tris/HCI, pH 6.8; 3.4
ml distilled water; 50 ul 10% SDS; 50 pl 10% ammonium
persulfate; 5 ul TEMED.

A corresponding quantity of 4x sample buffer (200 mM
Tris, pH 6.8, 4% SDS, 100 mM DTT (dithiotreithol), 0.02%
bromophenol blue, 20% glycerin) was then added to the pro-
teins, which were then denatured on a heat block at 100° C.,
centrifuged on ice after cooling off, and then applied to the
gel. The same plasma and protein quantities were used in each
lane (3 pl plasma or 25 pg total protein each). Protein elec-
trophoresis was carried out at room temperature at a constant
50V. The protein gel marker Kaleidoscope Prestained Stan-
dard (Bio-Rad Laboratories GmbH, Heidemannstr. 164,
80939 Munich) was used as molecular marker.

Western Blot and Immunodetection:

Proteins separated by SDS-PAGE were transferred to a
PVDF (polyvinyl difluoride) membrane (Hybond-P, Amer-
sham Biosciences Europe GmbH, Munzinger Str. 9, 79111
Freiburg, Germany) using the semidry transfer method
according to Kyhse-Anderson (J. Biochem. Biophys. Meth-
ods 10: 203-210, 1984) at room temperature and constant
amperage of 0.8 mA/cm2 for 1.5 hours in Tris/Glycerin trans-
fer buffer (39 mM glycerin, 46 mM tris, 0.1% SDS, and 20%
methanol). After immunodetection both the gels and the
blots, as well as the blot membranes, were stained with Coo-
massie (0.1% Coomassie G250, 45% methanol, 10% glacial
acetic acid) in order to check for electrophoretic transfer. The
blot membranes were incubated after transfer in 1% skim
milk powder/PBS for 1 hour at room temperature to saturate
nonspecific bonds. Next, each membrane was washed three
times for 3 minutes with 0.1% Tween-20/PBS. All subsequent
antibody incubations and wash steps were done in 0.1%
Tween-20/PBS. The primary antibody (goat anti-GFP anti-
body, sc-5384, Santa Cruz Biotechnology) was incubated for
one hour at room temperature at a dilution of 1:1000. After
washing 3x5 minutes, the membranes were incubated with a
horseradish peroxidase coupled secondary antibody (donkey
anti-goat IgG, Santa Cruz Biotechnology), at a dilution of
1:10,000. Detection of horseradish peroxidase was then
achieved using the ECL system (Amersham) in accordance
with the manufacturer’s instructions.

FIGS. 18 to 20 show inhibition of GFP expression after
intravenous injection of specific anti-GFP dsRNA, by means
ofimmunoperoxidase GFP staining of 3 um paraffin sections.
Over the course of the experiment, the anti-GFP dsRNA, with
a double-stranded region of 22 nucleotide (nt) pairs without
overhangs at the 3'-ends (D) and the corresponding non-
specific control dsRNA (B), as well as the specific anti-GFP
dsRNA, with a double-stranded region consisting of 19
nucleotide pairs with 2 nt overhangs at the 3'-ends (E), and the
corresponding non-specific control dsRNA (C) were applied
in 12-hour rotation over 5 days. (F) received 1/50 the dosage
of Group (D). Animals not administered dsRNA (A) and WT
animals were used as further controls. FIG. 18 shows the
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inhibition of GFP expression in kidney sections; FIG. 19 in
heart sections; and FIG. 20 in pancreas tissue. FIGS. 21 to 23
show Western blot analyses of GFP expression in plasma and
tissues. FIG. 21 shows the inhibition of GFP expression in
plasma; FIG. 22 in kidney; and FIG. 23 in heart. FIG. 23
shows the total protein isolate from various animals. The
same quantities of total protein were used for each track. In
the animals that were given non-specific control dsRNA (ani-
mals in Groups B and C), GFP is not reduced in comparison
with animals that received no dsRNA. Animals that received
the specific anti-GFP dsRNA with 2 nt overhangs at the
3'-ends of both strands and a double-stranded region consist-
ing of 19 nucleotide pairs showed significantly inhibited GFP
expression in the tissues studied (heart, kidneys, pancreas,
and blood), compared with untreated animals (FIGS. 18-23).
Of the animals in Groups D and F, who were given specific
anti-GFP dsRNA, with blunt ends and a double-stranded
region consisting of 22 nucleotide pairs, only those animals
that received the dsRNA at a dosage of 50 pg/kg body weight
per day demonstrated specific inhibition of GFP expression.
However, the degree of inhibition was less marked than that
seen with the animals in Group E.

A summary evaluation of GFP expression in tissue sections
and Western blot shows that the inhibition of GFP expression
is greatest in blood and in kidneys (FIGS. 18, 21 and 22).

Example 2

Inhibition of EGFR Gene Expression with
EFFR-Specific siRNA

The epidermal growth factor (=EGF) receptor (=EGFR)
belongs to the tyrosine kinase receptors, transmembrane pro-
teins with an intrinsic tyrosin kinase activity that are involved
in the control of a series of cellular processes such as cell
growth, cell differentiation, migratory processes, and cell
vitality (reviewed in: Van der Geer et al., 1994). The EGFR
family consists of 4 members, EGFR (ErbB1), HER2
(ErbB2), HER3 (ErbB3), and HER4 (ErbB4) with a trans-
membrane domain, a cysteine-rich extracellular domain, and
a catalytic intracellular domain. The EGFR sequence, a 170-
kDa protein, was first described by Ullrich et al., 1984.

EGFR is activated by peptide growth factors such as EGF,
TGFa (transforming growth factor), amphiregulin, betacel-
Iulin, HB-EGF (heparin binding EGF-like growth factor), and
neuregulins Ligand binding induces the formation of
homodimers or heterodimers with subsequent autophospho-
rylation of cytoplasmic tyrosine (Ullrich & Schlessinger,
1990; Alroy & Yarden, 1997). The phosphorylated amino
acids form the binding sites of numerous proteins that are
involved in the initial steps of a complex signal transduction
pathway. EGFR is involved in many cancers, and is therefore
an appropriate target for therapeutic approaches (Huang &
Harari, 1999). The mechanisms that lead to aberrant EGFR
activity may be related to overexpression, amplification, con-
stitutive activation of mutant receptor forms, or autocrine
loops (Voldberg et al., 1997). Overexpression of EGFR has
been described for a series of tumors such as breast cancer
(Walker & Dearing, 1999), non-minor lung cancer (Fontani-
nii et al., 1998), pancreatic cancer, colon cancer (Salomon et
al., 1995), and glioblastoma (Rieske et al., 1998). For malig-
nant glioblastoma, in particular, there have to date been no
effective and specific therapeutic agents.

Example 3
Efficacy of Inhibition of EGFR Gene Expression

To test the effectiveness of dsRNA for the specific inhibi-
tion of EGFR gene expression, U-87 MG cells (human glio-
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blastoma cells), ECCAC (European Collection of Animal
Cell Culture) No. 89081402 were transfected with the spe-
cific anti-EGF-receptor-directed dsRNA (SEQ 1D NO:51).
After approximately 72 hours of incubation, the cells were
harvested, the protein was isolated, and EGFR expression
was analyzed by Western blot.
Test Protocol:
Synthesis and Preparation of dsRNAs

Oligoribonucleotides were synthesized with an RNA syn-
thesizer (Expedite 8909, Applied Biosystems, Weiterstadt,
Germany) and purified by High Pressure Liquid Chromatog-
raphy (HPLC) using NucleoPac PA-100 columns, 9x250 mm
(Dionex Corp.; low salt buffer: 20 mM tris, 10 mM NaClO,,
pH 6.8, 10% acetonitrile; flow rate: 3 ml/min). Formation of
double stranded siRNAs was then achieved by heating a
stoichiometric mixture of the individual complementary
strands (10 M) to 95° C. for 5 minutes in 25 mM Tris-HCI, pH
7.5, and 100 mM NaCl, followed by subsequent cooling for 6
hours to room temperature

dsRNA molecules with linkers were produced by solid
phase synthesis and addition of hexaethylene glycol as a
non-nucleotide linker (D. Jeremy Williams, Kathleen B. Hall,
Biochemistry, 1996, 35, 14665-14670). A Hexaethylene gly-
col linker phosphoramidite (Chruachem Ltd, Todd Campus,
West of Scotland Science Park, Acre Road, Glasgow, G20
OUA, Scotland, UK) was coupled to the support bound oli-
goribonucleotide employing the same synthetic cycle as for
standard nucleoside phosphoramidites (Proligo Biochemie
GmbH, Georg-Hyken-Str.14, Hamburg, Germany) but with
prolonged coupling times. Incorporation of linker phosphora-
midite was comparable to the incorporation of nucleoside
phosphoramidites.

Seeding the Cells:

All cells were cultured under sterile conditions at an appro-
priate workstation (HS18/Hera Safe, Kendro, Heracus). U-87
MG cells were incubated in a CO,-incubator (120, Hera Cell,
Kendro, Heraeus) at 37° C., 5% CO, and saturated atmo-
spheric humidity in DMEM (Dulbecco’s modified eagle
medium, Biochrom) with 10% FCS (fetal calf serum, Bio-
chrom), 2 mM L-glutamine (Biochromone) mM sodium
pyruvate (Biochrom), 1xXNEAA (nonessential amino acids,
Biochrom), and penicillin/streptomycin (100 1U/100 pm/ml,
Biochrom). In order to maintain the cells in an exponential
growth state, the cells were passaged every 3 days. 24 hours
before dsRNA application by means of transfection, the cells
were trypsinized (10x trypsin/EDTA, Biochrom, Germany)
and placed in a 6-well plate (6-well plates, Schubert & Weiss
Laboratories, GmbH) in 1.5 pl growth medium.

DsRNA Application in Cultured U-87 MG Cells:

Cells were transfected with dsRNA using the OLIGO-
FECT AMINE™ reagent (Life Technologies) in accordance
with the manufacturer’s instructions. Total transfection vol-
ume was 1 ml. First, the dsSRNA was diluted in serum-free
medium: 0.5 pl of a 20 uM stock solution of specific anti-
EGFR directed dsRNA and 9.5 pl of a 20 uM stock solution of
nonspecific dsSRNA (K1A/K2B) diluted with 175 pl serum-
free medium (200 nM dsRNA in the transfection incubate or
10 nM specific EGFR-dsRNA) per well. The OLIGO-
FECTAMINE™ reagent was also diluted in serum-free
medium: 3 pl with 12 pul medium per well and then incubated
for 10 minutes at room temperature. Then the diluted OLI-
GOFECTAMINE™ reagent was added to the medium of
diluted dsRNA, mixed, and incubated for a further 20 minutes
at room temperature. The medium was changed during incu-
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bation. The cells were washed 1x with 1 ml serum-free
medium and further incubated with 800 pl serum-free
medium until the dsRNA/OLIGOFECTAMINE™ reagent
was added. After the addition of 200 ul dsRNA/OLIGO-
FECTAMINE™ reagent per well, the cells incubated up until
protein isolation.

Protein Isolation:

Approximately 72 hours after transfection, the cells were
harvested and total protein was isolated. The medium was
removed, and the cell monolayer was washed once with PBS.
After the addition o200 ul protein isolation buffer (1x “Com-
plete” protease inhibitor, Roche, S0 mM HEPES, pH 7.5, 150
mM NaCl, 1 mM EDTA, 2.5 mM EGTA, 10% glycerin, 0.1%
Tween-20, 1 mM DTT, 10 mM p-glycerine phosphate, 1 mM
NaF, 0.1 mM Na; V0,) the cells were removed with the help
of a cell scraper, incubated for 10 minutes on ice, transferred
to an Eppendorf reagent vessel, and stored at —80° C. for at
least 30 minutes. After thawing, the lysate was homogenized
atthe third setting for 10 seconds with a disperser (DIAX 900,
6G disperser, Heidolph Instruments GmbH, Schwabach),
incubated on ice for 10 minutes, and then centrifuged for 15
minutes at 14,000xg at 4° C. (3K30, Sigma). Quantitation of
total protein in the supernatant was determined according to
Bradford using the Roti-Nanoquant system from Roth (Roth
GmbH, Karlsruhe) in accordance with the manufacturer’s
instructions. 200 pl protein solution at a suitable dilution is
mixed with 800 pl 1x working solution, and extinction was
measured in semi-microcuvettes at 450 nm and 590 nm
against distilled water in a Beckman spectrophotometer (DU
250). BSA dilutions were used for calibration (beaded BSA,
Sigma).

SDS Gel Electrophoresis:

Denaturing, discontinuous 15% SDS-PAGE (polyacryla-
mide gel electrophoresis) according to Laemmli (Nature 277:
680-685, 1970) was carried out in a Multigel-Long electro-
phoresis chamber (Whatman Biometra GmbH, Rudolf Wis-
sell Str. 30, 37079 Gottingen). The separation gel was poured
onto athickness of 1.5 mm: 7.5 ml acrylamide/bisacrylamide
(30%, 0.9%); 3.8 ml 1.5 M Tris/HCI, pH 8.4; 150 pul 10%
SDS, 3.3 ml distilled water; 250 pA ammonium persulfate
(10%); 9 ul TEMED (N,N,N'N'-tetramethylendiamine), and
covered over with 0.1% SDS until polymerization occurred.
A collection gel was then poured on: 0.83 pl acrylamide/
bisacrylamide (30%, 0.9%), 630 ul 1 M tris/Hel, pH 6.8; 3.4
ml distilled water; 50 ul 10% SDS; 50 pl 10% ammonium
persulfate; 5 ul TEMED.

A corresponding quantity of 4x sample buffer (200 mM
Tris, pH 6.8, 4% SDS, 100 mM DIT (dithiotreithol), 0.02%
bromophenol blue, 20% glycerin) was then added to the pro-
teins, which were then denatured on a heat block at 100° C.,
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centrifuged on ice after cooling off, and then applied to the gel
(35 ng total protein/lane). Protein electrophoresis was carried
out at room temperature at a constant S0V. The protein gel
marker Kaleidoscope Prestained Standard (Bio-Rad Labora-
tories GmbH, Heidemannstr. 164, 80939 Munich) was used
as molecular marker.

Western Blot and Immunodetection:

Transfer of the proteins from SDS-PAGE to a PVDF (poly-
vinyl difluoride) membrane (Hybond-P, Amersham) was
done using a semidry method according to Kyhse-Anderson
(J. Biochem. Biophys. Methods 10:203-210, 1984) at room
temperature and a constant 0.8 mA/cm® for 1.5 hours. A
cathode buffer (30 mM Tris, 40 mM glycine, 10% methanol,
and 0.1% SDS, pH 9.4), anode bufter I (300 mM Tris, pH
10.4, 10% methanol), and anode buffer II (30 mM Tris, pH
10.4, 10% methanol) were used as the transfer buffers. Before
assembling the blot stack with 3 MM Whatman paper (Schle-
icher & Schiill) the gel was incubated in cathode buffer, and
the PVDF membrane (previously for 30 seconds in 100%
methanol) in anode buffer II (5 minutes): 2 layers of 3 MM
paper (anode bufter I), 1 layer 3 MM paper (anode bufter II),
PVDF membrane, gel, 3 layers 3 MM paper (cathode buffer).
To analyze electrophoretic transfer, both the post-blot gels
and the blot membranes were stained after immunodetection
using Coomassie (0.1% Coomassie G250, 45% methanol,
10% glacial acetic acid).

After transfer, the blot membrane was incubated in 1%
skim milk powder/PBS/0.1% Tween-20 for one hour at room
temperature. After that, the membrane was washed three
times for 3 minutes with 0.1% Tween-20/PBS. All subsequent
antibody incubations and washings were done using 0.1%
Tween-20/PBS. The primary antibody (human EGFR extra-
cellular domain, specific goat IgG, Catalogue No. AF231,
R&D Systems) was incubated with shaking for two hours at
room temperature ata concentration of 1.5 ug/ml. After wash-
ing 3x5 minutes, the membrane was incubated for one hour at
room temperature with the secondary antibody (labeled don-
key anti-goat IgG horseradish peroxidase, Santa Cruz Bio-
technology) at a dilution of 1:10,000. After washing (3x3
minutes in PBS/0.1% Tween-20) horseradish peroxidase was
detected by ECL reaction (enhanced chemoluminescence).
To 18 ml of distilled water, 200 pA Solution A (250 mM
luminol, Roth, dissolved in DMSO), 89 ul Solution B (90 mM
pcoumaric acid, Sigma, dissolved in DMSO), and 2 ml 30%
H,0, solution were added. Depending on membrane size, 4-6
ml were pipetted directly onto the membrane, incubated for 1
minute at room temperature, and then placed immediately on
X-Ray film (Biomax MS, Kodak).

The sequences used here are depicted in Table 3 below, as
well as in SEQ ID NOS:153, 157, 158, 168-173.

TABLE 3

ES-7 SEQ ID NO: 168 (A) 5'-AACACCGCAGCAUGUCAAGAU-3' 2-19-2
SEQ ID NO: 169 (B) 3'-UUUUGUGGCGUCGUACAGUUC-5'

ES-8 SEQ ID NO: 170 (A) 5'-AAGUUAAAAUUCCCGUCGCUAU-3' 2°-19-2°
SEQ ID NO: 171 (B) 3'-CAAUUUUAAGGGCAGCGAUAGU-5'

ES2A/ SEQ ID NO: 172 (A) 5'-AGUGUGAUCCAAGCUGUCCCAA-3' 0-22-0

ESSB SEQ ID NO: 173 (B) 3'-UUUCACACUAGGUUCGACAGGGUU-5'

K2 SEQ ID NO: 157 (A) 5'-ACAGGAUGAGGAUCGUUUCGCAUG-3' 2-22-2
SEQ ID NO: 158 (B) 3'-UCUGUCCUACUCCUAGCAAAGCGU-5'

K1a/ SEQ ID NO: 153 (A) 5'-ACAGGAUGAGGAUCGUUUCGCA-3' 0-22-2

KWB SEQ ID NO: 158 (B) 3'-UCUGUCCUACUCCUAGCAAAGCGU-5'
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Example 4

Inhibition of EGFR Expression in U-87 MG
Glioblastoma Cells

24 hours after seeding the cells, U-87 MG glioblastoma
cells were transfected with 10 nM dsRNA and oligo-
fectamine. After 72 hours, the cells were harvested and total
protein isolated and loaded on to a 7.5% SDS-PAGE gel. 35
ng total protein was applied to each lane. The corresponding
Western blot analysis (see FIG. 24) shows that with the spe-
cific anti-EGFR-directed dsRNA with a 2 nt overhang at the
3'-end of the antisense strand, EGFR expression in U-87 MG
cells is significantly inhibited in comparison to the corre-
sponding controls. This inhibition of expression of an endog-
enous gene by means of specific dsSRNA confirms the results
noted in Example II. The inhibition of EGFR expression
mediated by ES-7 and ES-8 is notably smaller. The dsRNAs
used in FIG. 24 are shown in Table 3.

Example 5

Treatment of a Breast Cancer Patient with EGFR
siRNA

In this Example, EGFR-specific double stranded siRNA is
injected into a breast cancer patient and shown to specifically
inhibit EGFR gene expression.

SiRNA Synthesis

EGFR-specific siRNAs directed against the fusion
sequence of EGFR are chemically synthesized with or with-
out a hexaethylene glycol linker as described above
siRNA Administration and Dosage

The present example provides for pharmaceutical compo-
sitions for the treatment of human breast cancer patients
comprising a therapeutically effective amount of a EGFR-
specific siRNA as disclosed herein, in combination with a
pharmaceutically acceptable carrier or excipient. SiRNAs
useful according to the invention may be formulated for oral
or parenteral administration. The pharmaceutical composi-
tions may be administered in any effective, convenient man-
ner including, for instance, administration by topical, oral,
anal, vaginal, intravenous, intraperitoneal, intramuscular,
subcutaneous, intranasal or intradermal routes among others.
One of skill in the art canreadily prepare siRNAs for injection
using such carriers that include, but are not limited to, saline,
buffered saline, dextrose, water, glycerol, ethanol, and com-
binations thereof. Additional examples of suitable carriers are
found in standard pharmaceutical texts, e.g. “Remington’s
Pharmaceutical Sciences”, 16th edition, Mack Publishing
Company, Easton, Pa., 1980.

The dosage of the siRNAs will vary depending on the form
of' administration. In the case of an injection, the therapeuti-
cally effective dose of siRNA per injection is in a dosage
range of approximately 1-500 g/kg body weight, preferably
100 g/kg body weight. In addition to the active ingredient, the
compositions usually also contain suitable buffers, for
example phosphate buffer, to maintain an appropriate pH and
sodium chloride, glucose or mannitol to make the solution
isotonic. The administering physician will determine the
daily dosage which will be most suitable for an individual and
will vary with the age, gender, weight and response of the
particular individual, as well as the severity of the patient’s
symptoms. The above dosages are exemplary of the average
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case. There can, of course, be individual instances where
higher or lower dosage ranges are merited, and such are
within the scope of this invention. The siRNAs of the present
invention may be administered alone or with additional
siRNA species or in combination with other pharmaceuticals.
RNA Purification and Analysis

Efficacy of the siRNA treatment is determined at defined
intervals after the initiation of treatment using real time PCR
or RNAse protection assays on total RNA extracted tissue
biopsies. Cytoplasmic RNA from whole blood, taken prior to
and during treatment, is purified with the help of the RNeasy
Kit (Qiagen, Hilden) and Ber-abl mRNA levels are quanti-
tated by real time RT-PCR. Real-time Tagman-RT-PCR is
performed as described previously (Eder M et al. Leukemia
1999; 13: 1383-1389; Scherr M et al. BioTechniques. 2001;
31: 520-526). Analysis by real time PCR at regular intervals,
for example every 1-2 weeks, provides the attending physi-
cian with a rapid and accurate assessment of treatment effi-
cacy as well as the opportunity to modify the treatment regi-
men in response to the patient’s symptoms and disease
progression.

Example 6
EGFR-Specific siRNA Expression Vectors

In another aspect of the invention, siRNA molecules that
interact with target RNA molecules and modulate gene
expression activity are expressed from transcription units
inserted into DNA or RNA vectors (see for example Couture
et A, 1996, TIG., 12, 51 0, Skillern et A, International PCT
Publication No. WO 00/22113, Conrad, International PCT
Publication No. WO 00/22114, and Conrad, U.S. Pat. No.
6,054,299). These transgenes can be introduced as a linear
construct, a circular plasmid, or a viral vector, which can be
incorporated and inherited as a transgene integrated into the
host genome. The transgene can also be constructed to permit
it to be inherited as an extrachromosomal plasmid (Gassmann
etal., 1995, Proc. Natl. Acad. Sci. USA 92:1292).

The individual strands of a siRNA can be transcribed by
promoters on two separate expression vectors and cotrans-
fected into a target cell. Alternatively each individual strand
of'the siRNA can be transcribed by promoters both of which
are located on the same expression plasmid. In a preferred
embodiment, the siRNA is expressed as an inverted repeat
joined by a linker polynucleotide sequence such that the
siRNA has a stem and loop structure.

The recombinant siRNA expression vectors are preferably
DNA plasmids or viral vectors. siRNA expressing viral vec-
tors can be constructed based on, but not limited to, adeno-
associated virus (for a review, see Muzyczka et al. (1992,
Curr. Topics in Micro. and Immunol. 158:97-129)), adenovi-
rus (see, for example, Berkner et al. (1988, BioTechniques
6:616), Rosenfeld et al. (1991, Science 252:431-434), and
Rosenfeld et al. (1992, Cell 68:143-155)), or alphavirus as
well as others known in the art. Retroviruses have been used
to introduce a variety of genes into many different cell types,
including epithelial cells, in vitro and/or in vivo (see for
example Eglitis, et al., 1985, Science 230:1395-1398; Danos
and Mulligan, 1988, Proc. Natl. Acad. Sci. USA 85:6460-
6464; Wilson et al., 1988, Proc. Natl. Acad. Sci. USA
85:3014-3018; Armentano et al., 1990, Proc. Natl. Acad. Sci.
USA 87:61416145; Huber et al., 1991, Proc. Natl. Acad. Sci.
USA 88:8039-8043; Ferry et al., 1991, Proc. Natl. Acad. Sci.
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USA 88:8377-8381; Chowdhury et al., 1991, Science 254:
1802-1805; van Beusechem. et al., 1992, Proc. Natl. Acad.
Sci. USA 89:7640-19; Kay etal., 1992, Human Gene Therapy
3:641-647; Dai et al., 1992, Proc. Natl. Acad. Sci. USA
89:10892-10895; Hwu et al., 1993, J. Immunol. 150:4104-
4115; U.S. Pat. No. 4,868,116; U.S. Pat. No. 4,980,286; PCT
Application WO 89/07136; PCT Application WO 89/02468;
PCT Application WO 89/05345; and PCT Application WO
92/07573). Recombinant retroviral vectors capable of trans-
ducing and expressing genes inserted into the genome of a
cell can be produced by transtecting the recombinant retro-
viral genome into suitable packaging cell lines such as PA317
and Psi-CRIP (Comette et al., 1991, Human Gene Therapy
2:5-10; Cone et al., 1984, Proc. Natl. Acad. Sci. USA
81:6349). Recombinant adenoviral vectors can be used to
infect a wide variety of cells and tissues in susceptible hosts
(e.g., rat, hamster, dog, and chimpanzee) (Hsu et al., 1992, I.
Infectious Disease, 166:769), and also have the advantage of
not requiring mitotically active cells for infection.

The promoter driving siRNA expression in either a DNA
plasmid or viral vector of the invention may be a eukaryotic
RNA polymerase 1 (e.g. ribosomal RNA promoter), RNA
polymerase II (e.g. CMV early promoter or actin promoter or
U1 snRNA promoter) or preferably RNA polymerase I1I pro-
moter (e.g. U6 snRNA or 7SK RNA promoter) or a prokary-
otic promoter, for example the T7 promoter, provided the
expression plasmid also encodes T7 RNA polymerase
required for transcription from a T7 promoter. The promoter
can also direct transgene expression to specific organs or cell
types (see, e.g., Lasko etal., 1992, Proc. Natl. Acad. Sci. USA
89:6232). Several tissue-specific regulatory sequences are
known in the art including the albumin regulatory sequence
for liver (Pinkert et al., 1987, Genes Dev. 1:268276); the
endothelin regulatory sequence for endothelial cells (Lee,
1990, J. Biol. Chem. 265:10446-50); the keratin regulatory
sequence for epidennis; the myosin light chain-2 regulatory
sequence for heart (Lee et al., 1992, J. Biol. Chem. 267:
15875-85), and the insulin regulatory sequence for pancreas
(Bucchini et al., 1986, Proc. Natl. Acad. Sci. USA 83:2511-
2515), or the vav regulatory sequence for hematopoietic cells
(Oligvy et al., 1999, Proc. Natl. Acad. Sci. USA 96:14943-
14948). Another suitable regulatory sequence, which directs
constitutive expression of transgenes in cells of hematopoi-
etic origin, is the murine MHC class I regulatory sequence
(Morello et al., 1986, EMBO J. 5:1877-1882). Since NMC
expression is induced by cytokines, expression of a test gene
operably linked to this promoter can be upregulated in the
presence of cytokines.

In addition, expression of the transgene can be precisely
regulated, for example, by using an inducible regulatory
sequence and expression systems such as a regulatory
sequence that is sensitive to certain physiological regulators,
e.g., circulating glucose levels, or hormones (Docherty et al.,
1994, FASEB J. 8:20-24). Such inducible expression sys-
tems, suitable for the control of transgene expression in cells
or in mammals include regulation by ecdysone, by estrogen,
progesterone, tetracycline, chemical inducers of dimeriza-
tion, and isopropyl-beta-D1-thiogalactopyranoside (EPTG).
A person skilled in the art would be able to choose the appro-
priate regulatory/promoter sequence based on the intended
use of the siRNA transgene.

Preferably, recombinant vectors capable of expressing
siRNA molecules are delivered as described below, and per-
sist in target cells. Alternatively, viral vectors can be used that
provide for transient expression of siRNA molecules. Such
vectors can be repeatedly administered as necessary. Once
expressed, the siRNAs bind to target RNA and modulate its
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function or expression. Delivery of siRNA expressing vectors
can be systemic, such as by intravenous or intramuscular
administration, by administration to target cells ex-planted
from the patient followed by reintroduction into the patient,
or by any other means that allows for introduction into a
desired target cell.

SiRNA expression DNA plasmids are typically transfected
into target cells as a complex with cationic lipid carriers (e.g.
Oligofectamine) or non-cationic lipid-based carriers (e.g.
Transit-TKO™). Multiple lipid transfections for siRNA-me-
diated knockdowns targeting different regions of a single
target gene or multiple target genes over a period of a week or
more are also contemplated by the present invention. Suc-
cessful introduction of the vectors of the invention into host
cells can be monitored using various known methods. For
example, transient transfection. can be signaled with a
reporter, such as a fluorescent marker, such as Green Fluo-
rescent Protein (GFP). Stable transfection. of ex vivo cells can
be ensured using markers that provide the transfected cell
with resistance to specific environmental factors (e.g., anti-
biotics and drugs), such as hygromycin B resistance.

For a review of techniques that can be used to generate and
assess transgenic animals, skilled artisans can consult Gor-
don (IwL. Rev. CytoLL 1 1 5:171-229, 1989), and may obtain
additional guidance from, for example: Hogan et al.
“Manipulating the Mouse Embryo” (Cold Spring Harbor
Press, Cold Spring Harbor, N.Y., 1986; Krimpenfort et al.,
Bio/Technology 9:86, 1991; Palmiter et al., Cell 41:343,
1985; Kraemer et al., “Genetic Manipulation of the Early
Mammalian Embryo,” Cold Spring Harbor Press, Cold
Spring Harbor, N.Y., 1985; Hammer et al., Nature 315:680,
1985; Purcel et al., Science, 244:1281, 1986; Wagner et al.,
U.S. Pat. No. 5,175,385; and Krimpenfort et al., U.S. Pat. No.
5,175,384.

The EGFR-specific siRNAs described above can also be
generally inserted into vectors and used as gene therapy vec-
tors for human patients. Gene therapy vectors can be deliv-
ered to a subject by, for example, intravenous injection, local
administration (see U.S. Pat. No. 5,328,470) or by stereotac-
tic injection (see e.g., Chen et al. (1994) Proc. Natl. Acad. Sci.
USA 91:3054-3057). The pharmaceutical preparation of the
gene therapy vector can include the gene therapy vector in an
acceptable diluent, or can comprise a slow release matrix in
which the gene delivery vehicle is imbedded. Alternatively,
where the complete gene delivery vector can be produced
intact from recombinant cells, e.g., retroviral vectors, the
pharmaceutical preparation can include one or more cells
which produce the gene delivery system.

Example 7

Method of Determining an Effective Dose of a
siRNA

A therapeutically effective amount of a composition con-
taining a sequence that encodes an EGFR-specific siRNA,
(i.e., an effective dosage), is an amount that inhibits expres-
sion of the polypeptide encoded by the EGFR target gene by
at least 10 percent. Higher percentages of inhibition, e.g., 15,
20, 30, 40, 50, 75, 85, 90 percent or higher may be preferred
in certain embodiments. Exemplary doses include milligram
or microgram amounts of the molecule per kilogram of sub-
ject or sample weight (e.g., about 1 microgram per kilogram
to about 500 milligrams per kilogram, about 100 micrograms
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per kilogram to about 5 milligrams per kilogram, or about 1
microgram per kilogram to about 50 micrograms per kilo-
gram). The compositions can be administered one time per
week for between about 1 to 10 weeks, e.g., between 2 to 8
weeks, or between about 3 to 7 weeks, or for about 4, 5, or 6
weeks. The skilled artisan will appreciate that certain factors
may influence the dosage and timing required to effectively
treat a subject, including but not limited to the severity of the
disease or disorder, previous treatments, the general health
and/or age of the subject, and other diseases present. More-
over, treatment of a subject with a therapeutically effective
amount of a composition can include a single treatment or a
series of treatments. In some cases transient expression of the
siRNA may be desired. When an inducible promoter is
included in the construct encoding an siRNA, expression is
assayed upon delivery to the subject of an appropriate dose of
the substance used to induce expression.

Appropriate doses of a composition depend upon the
potency of the molecule (the sequence encoding the siRNA)
with respect to the expression or activity to be modulated.
One or more of these molecules can be administered to an
animal (e.g., a human) to modulate expression or activity of
one or more target polypeptides. A physician may, for
example, prescribe arelatively low dose at first, subsequently
increasing the dose until an appropriate response is obtained.

30
Example 8

Inhibiting Expression of Multi-Drug Resistance
Gene 1 (MDR1) Using a MDR-1 Specific siRNA

Inhibition of MDR1 expression by MDR-1 specific siRNA
was tested using the colon cancer cell line LS174T (ATCC—
American Type Culture Collection; Tom et al., 1976). Expres-
sion of MDR1 in this cell line is inducible by adding rifampi-
cin to the culture medium (Geick et al., 2001). Cells were
transfected with MDR-1 specific siRNA using a variety of
commercially available transfection kits (Lipofectamine, Oli-
gofectamine, both from Invitrogen; TransMessenger,
Qiagen), of which the TransMessenger kit proved to be the
most suitable for this cell line.

Four short double-stranded ribonucleic acids (R1-R4)
were tested (see Table 4). The ribonucleic acids are homolo-
gous with segments of the coding sequence of MDR1 (SEQ
ID NO:30). Sequences R1-R3 consist of a 22-mer sense
strand and a 24-mer antisense strand, whereby the resulting
double strand exhibits a 2-nucleotide overhang at its 3'-end
(0-22-2).

Sequence R4 corresponds to R1; however it consists of a
19-mer double-stranded, each with 2-nucleotide overhangs at
each 3'-end (2-19-2).

TABLE 4
Name SEQ ID NO. Sequence
Position in
Data bank-
# AF016535
Seq R1 SEQ ID NO: 1415'-CCA UCU CGA AAA GAA GUU AAG A-3' 1320-1342
SEQ ID NO: 142 3'-UG GGU AGA CGU UUU CUU CAA UUC U-5' 1335-1318
Seq R2 SEQ ID NO: 143 5'-UAU AGG UUC CAG GCU UGC UGU A-3' 2599-2621
SEQ ID NO: 152 3'-CG AUA UCC AAG GUC CGA ACG ACA U-5' 2621-2597
Seq R3 SEQ ID NO: 144 5'-CCA GAG AAG GCC GCA CCU GCA U-3' 3778-3799
SEQ ID NO: 145 3'-UC GGU CUC UUC CGG CGU GGA CGU A-5' 3799-3776
Seq R4 SEQ ID NO: 146 5'-CCA UUC CGA AAA GAA GUU AAG-3' 1320-1341
SEQ ID NO: 147 3'-UG GGU AGA GCU UUU CUU CAA U-5' 1339-1318
Position in
Data bank-
# AF402779
KI1a/ SEQ ID NO: 153 5'-ACA GGA UGA GGA UCG UUU CGC A-3' 2829-2808
K2B SEQ ID NO: 158 3'-UC UGU CCU ACU CCU AGC AAA GCG U-5' 2808-2831

In addition, it is understood that the specific dose level for any
particular subject will depend upon a variety of factors
including the activity of the specific compound employed, the
age, body weight, general health, gender, and diet of the
subject, the time of administration, the route of administra-
tion, the rate of excretion, any drug combination, and the
degree of expression or activity to be modulated.

The efficacy of treatment can be monitored either by mea-
suring the amount of the target gene mRNA (e.g. using real
time PCR) or the amount of polypeptide encoded by the target
gene mRNA (Western blot analysis). In addition, the attend-
ing physician will monitor the symptoms associated with the
disease or disorder afflicting the patient and compare with
those symptoms recorded prior to the initiation of siRNA
treatment.
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The sequences shown in Table 4 are designated as
sequences SEQ ID NOS:141-147, 152, 153, and 158 in the
sequence listing. Cells were first seeded in 12-well plates at
3.8x10° cells/well. A day later, dSRNA was transfected into
the cells in duplicate at a concentration of 175 nM. For each
transfection assay, 93.3 ul EC-R buffer (TransMessenger kits,
Qiagen, Hilden) was mixed with 3.2 ul Enhancer R prior to
the addition of 3.5 pl of the particular 20 uM dsRNA, mixed
well, and incubated for 5 minutes at room temperature. After
the addition of 6 ul TransMessenger transfection reagent, the
transfection assay was mixed vigorously for 10 seconds, and
then incubated for a further 10 minutes at room temperature.
The cells were then washed once with PBS (phosphate-buft-
eredsaline), and 200 ul fresh medium without FCS was added
to the cells in each well. After 10-minute incubation, 100 ul
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FCS-free medium was pipetted into each transfection assay,
mixed, and the mixture was then pipetted drop by drop onto
the cells (the dsRNA concentration of 175 uM relates to 400
pl medium total volume). The dsRNA/TransMessenger com-
plexes were incubated with the cells for 4 hours at 37° C. in
FCS-free medium. The medium was then changed and
replaced with fresh medium containing 10 pM rifampin and
10% FCS. A non-specific dsRNA sequence that exhibits no
homologies with the MDR1 gene sequence was used (K) as a

32
constructs, no significant reduction compared to controls was
observed after 48 hours (FIGS. 26a and 265). After 74 hours,
there was an even stronger reduction in MDR1-mRNA levels
in the presence of R1, R2, and R3 as compared to the values
observed at 48 hours (FIGS. 254 and 265). A significant
decrease in the MDR1-mRNA level was seen at this time with
R4 as well. Thus, the constructs with a 2 nt overhang at the
3'-end of the antisense strand and a double-stranded region
consisting of 22 nucleotide pairs reduces the MDR1-mRNA

control, and a MOCK transfection was conducted that con- 10 level more efficiently than do constructs with 2 nt overhangs
tained all reagents except for dsSRNA. at the 3'-end of both strands (antisense strand and sense

The cells were harvested after 24, 48, and 72 hours, and strand) and a double-stranded region consisting of 19 nucle-
total RNA was extracted with the RNeasy mini kit from otide pairs, apparently independent of the sequence region
Qiagen. 10 pg total protein from each sample was then sepa- homologous to the MDR1 gene in each case (after 48 hours;
rated by electrophoresis on a 1% agarose-formaldehyde gel, 15 FIG. 26b). The results strengthen the findings in Example IV,
blotted on a nylon membrane, and then hybridized as an which describe the inhibition of EGFR gene expression by
internal control with specific probes that had been random- means of specific dsRNAs after transfection in U-87 MG
marked with 5'-a**p-dCTP, first against MDR1, and after the cells.
blothad been stripped, against GAPDH, and then exposed on Transfection efficiency was determined in a separate
x-ray film. The x-ray film was digitized (Image Master, VDS, 20 experiment with the help of a DNA oligonucleotide marked
Pharmacia) and quantified using Image-Quant software and with Texas red (TexRed-A[GATC],T; also transfected with
standardized against the GAPDH signal. 175 nM) (FIGS. 27a, 27b; 400x enlargement, 48 hours after

FIGS. 25 and 26 show Northern blots (FIGS. 264, 26a) transfection). Transfection efficiency was approximately
with quantitative analysis of the MDR1-specific signal after 50% on the basis of red fluorescent cells in comparison to
adjustment with the corresponding GAPDH values (FIGS. 25 total cell number. If one takes the transfection rate of cells of
25b, 26p). A reduction in the MDR1-mRNA by as much as approximately 50% into consideration, then the observed
55% was observed in comparison to the MOCK transfection, decrease in the MDR1-mRNA level by approximately
and by as much as 45% in comparison to the nonspecific 45-55% (compared with the controls) indicates that MDR1-
control transfection. After 48 hours there was a significant mRNA was almost completely and specifically broken down
reduction in the MDR1-mRNA level in the dsRNA constructs 30 in all cells that were successfully transfected with specific
designated as R1, R2, and R3 (Table 4). With the R4 dsRNA dsRNA.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 173

<210> SEQ ID NO 1

<211> LENGTH: 2955

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: Eph Al

<310> PATENT DOCUMENT NUMBER: NM00532

<400> SEQUENCE: 1

atggagegge getggecect ggggctaggyg ctggtgetge tgetetgege cecegetgece 60

cegggggege gegecaagga agttactetyg atggacacaa gcaaggcaca gggagagetg 120

ggctggetge tggatcccce aaaagatggg tggagtgaac agcaacagat actgaatggg 180

acaccectet acatgtacca ggactgecca atgcaaggac gcagagacac tgaccactgg 240

cttegeteca attggatcta cegeggggayg gaggcttecee gegtecacgt ggagetgecag 300

ttcaccgtge gggactgcaa gagttteeet gggggageeyg ggectetggyg ctgcaaggag 360

accttcaacce ttetgtacat ggagagtgac caggatgtgg gcattcaget ccgacggecce 420

ttgtteccaga aggtaaccac ggtggctgea gaccagaget tcaccatteg agaccttgeg 480

tctggeteeyg tgaagetgaa tgtggagege tgetcetetgyg geegectgac cegeegtgge 540

ctctaccteg ctttecacaa ceccgggtgece tgtgtggece tggtgtetgt cegggtette 600

taccagegcet gtectgagac cctgaatgge ttggeccaat tcccagacac tctgectgge 660

ccegetgggt tggtggaagt ggcgggcace tgettgccee acgegeggge cagecccagg 720

ccctecaggty cacccegeat geactgecage cctgatggeg agtggetggt gectgtagga 780
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cggtgecact gtgagectgg ctatgaggaa ggtggcagtyg gcegaagcatyg tgttgectge 840
cctagegget cctaccggat ggacatggac acaccccatt gtctcacgtyg cccccagcag 900
agcactgcetg agtctgaggg ggccaccatce tgtacctgtyg agagcggeca ttacagaget 960
ceceggggagg geccccaggt ggcatgeaca ggtcecccect cggecccceceyg aaacctgage 1020
ttectectgect cagggactca getctceectg cgttgggaac ccccagcaga tacgggggga 1080
cgccaggatg tcagatacag tgtgaggtgt tcccagtgtce agggcacagce acaggacggg 1140
gggecectgee agecctgtgg ggtgggegtg cacttetege cgggggeceg ggegetcace 1200
acacctgcag tgcatgtcaa tggccttgaa ccttatgcca actacacctt taatgtggaa 1260
gcccaaaatg gagtgtcagg gctgggcage tcectggceccatg ccagcacctce agtcagcatce 1320
agcatggggc atgcagagtc actgtcaggc ctgtctctga gactggtgaa gaaagaaccg 1380
aggcaactag agctgacctg ggcggggtece cggecccgaa gecctgggge gaacctgace 1440
tatgagctgce acgtgctgaa ccaggatgaa gaacggtacc agatggttct agaacccagg 1500
gtcttgctga cagagctgca gcctgacacce acatacatcg tcagagtccg aatgctgacce 1560
ccactgggtc ctggcccttt ctecccctgat catgagtttc ggaccagccce accagtgtcce 1620
aggggcctga ctggaggaga gattgtagcce gtcatctttg ggctgcectget tggtgcagcece 1680
ttgctgettg ggattctegt ttteccggtcee aggagagecce agcggcagag gcagcagagg 1740
cacgtgaccg cgccaccgat gtggatcgag aggacaagct gtgctgaage cttatgtggt 1800
acctccaggce atacgaggac cctgcacagg gagcecttgga ctttacccgg aggctggtcet 1860
aattttectt cccgggaget tgatccagcg tggctgatgg tggacactgt cataggagaa 1920
ggagagtttg gggaagtgta tcgagggacc ctcaggctcec ccagccagga ctgcaagact 1980
gtggccatta agaccttaaa agacacatcc ccaggtggcec agtggtggaa cttecttega 2040
gaggcaacta tcatgggcca gtttagccac ccgcatattce tgcatctgga aggcgtegtce 2100
acaaagcgaa agccgatcat gatcatcaca gaatttatgg agaatgcagce cctggatgcece 2160
ttectgaggg agcgggagga ccagctggte cctgggcage tagtggccat getgcagggce 2220
atagcatctg gcatgaacta cctcagtaat cacaattatg tccaccggga cctggctgcece 2280
agaaacatct tggtgaatca aaacctgtgc tgcaaggtgt ctgactttgg cctgactcgce 2340
ctcctggatg actttgatgg cacatacgaa acccagggag gaaagatccce tatccgttgg 2400
acagccectg aagccattge ccatcggatce ttcaccacag ccagcgatgt gtggagettt 2460
gggattgtga tgtgggaggt gctgagcttt ggggacaagc cttatgggga gatgagcaat 2520
caggaggtta tgaagagcat tgaggatggg taccggttgce cccctectgt ggactgccect 2580
gccectetgt atgagctcat gaagaactge tgggcatatg accgtgcccg ccggccacac 2640
ttccagaagce ttcaggcaca tcectggagcaa ctgcttgceca acccccacte cctgceggace 2700
attgccaact ttgaccccag ggtgactctt cgecctgecca gectgagtgg ctcagatggg 2760
atccecgtate gaaccgtete tgagtggctce gagtccatac gcatgaaacg ctacatcctg 2820
cacttccact cggctgggct ggacaccatg gagtgtgtgce tggagctgac cgctgaggac 2880
ctgacgcaga tgggaatcac actgcccggg caccagaagc gcattctttg cagtattcag 2940
ggattcaagg actga 2955

<210> SEQ ID NO 2
<211> LENGTH: 3042

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
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<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin A2
<310> PATENT DOCUMENT NUMBER: XM002088
<400> SEQUENCE: 2
gaagttgege gcaggecgge gggcgggage ggacaccgag gecggegtge aggegtgegg 60
gtgtgcggga gecgggceteg gggggatcegg accgagageyg agaagcegegg catggagetce 120
caggcagcce gegectgett cgeccctgetyg tggggcetgtyg cgetggecege ggccgeggeyg 180
gegcagggca aggaagtggt actgetggac tttgctgcag ctggagggga getcggetgg 240
ctcacacacce cgtatggcaa agggtgggac ctgatgcaga acatcatgaa tgacatgccg 300
atctacatgt actcegtgtg caacgtgatg tctggcgacce aggacaactyg gctccgcace 360
aactgggtgt accgaggaga ggctgagegt atcttcattyg agctcaagtt tactgtacgt 420
gactgcaaca gcttececctgg tggegecage tectgcaagg agactttcaa cctctactat 480
geecgagtegyg acctggacta cggcaccaac ttccagaage gectgttcac caagattgac 540
accattgcge ccgatgagat caccgtcage agcgactteg aggcacgcca cgtgaagcetg 600
aacgtggagg agcgctcegt ggggccgete acccgcaaag gcettcectacct ggecttecag 660
gatatcggtyg cctgtgtgge getgetcectee gteegtgtet actacaagaa gtgccccgag 720
ctgctgcagg gectggecca cttcecectgag accatcegecyg getcectgatge acctteectg 780
gecactgtgyg ceggcacctyg tgtggaccat geegtggtge caccgggggyg tgaagagecce 840
cgtatgcact gtgcagtgga tggcgagtgg ctggtgccca ttgggcagtyg cctgtgecag 900
gcaggctacyg agaaggtgga ggatgectge caggcectget cgectggatt ttttaagttt 960
gaggcatctg agagccecctg cttggagtge cctgagcaca cgctgccatce ccctgagggt 1020
gccacctect gecgagtgtga ggaaggcettce ttccgggcac ctcaggaccce agcegtcgatg 1080
ccttgcacac gaccccecte cgccccacac tacctcacag cegtgggcat gggtgecaag 1140
gtggagctge getggacgee ccectcaggac agcegggggec gegaggacat tgtctacage 1200
gtcacctgeg aacagtgctg gcccgagtcect ggggaatgeg ggccgtgtga ggccagtgtyg 1260
cgctactegg agectectca cggactgacce cgcaccagtyg tgacagtgag cgacctggag 1320
cceccacatga actacacctt caccgtggag gcccgcaatg gecgtctcagg cctggtaacce 1380
agccgeaget tccgtactge cagtgtcage atcaaccaga cagagccccece caaggtgagg 1440
ctggagggee gcagcaccac ctcgcttage gtetectgga gcatcccceee gcecgcagcag 1500
agccgagtgt ggaagtacga ggtcacttac cgcaagaagg gagactccaa cagctacaat 1560
gtgcgeegea ccgagggttt ctceegtgace ctggacgace tggccccaga caccacctac 1620
ctggtecagg tgcaggcact gacgcaggag ggccaggggyg cceggcagcaa ggtgcacgaa 1680
ttccagacgce tgtccccgga gggatctgge aacttggegg tgattggcecgg cgtggctgte 1740
ggtgtggtece tgcttectggt gctggcagga gttggcecttet ttatccaccg caggaggaag 1800
aaccagcgtg cccgccagte cccggaggac gtttacttet ccaagtcaga acaactgaag 1860
ccectgaaga catacgtgga cccccacaca tatgaggacce ccaaccaggce tgtgttgaag 1920
ttcactaccg agatccatcc atcctgtgte actecggcaga aggtgatcgg agcaggagag 1980
tttggggagg tgtacaaggg catgctgaag acatcctegg ggaagaagga ggtgccggtg 2040
gccatcaaga cgctgaaage cggctacaca gagaagcagce gagtggactt ccteggcegag 2100
gccggcatca tgggccagtt cagccaccac aacatcatcc gectagaggg cgtcatctece 2160
aaatacaagc ccatgatgat catcactgag tacatggaga atggggccct ggacaagttce 2220
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cttcgggaga aggatggcga gttcagegtg ctgcagetgg tgggcatget geggggcatce 2280
gcagctggca tgaagtacct ggccaacatg aactatgtgce accgtgacct ggctgcccge 2340
aacatcctecg tcaacagcaa cctggtectge aaggtgtetg actttggcect gtcecccegegtg 2400
ctggaggacg accccgaggce cacctacacce accagtggeg gcaagatcce catccegetgg 2460
accgcececgg aggccattte ctaccggaag ttcacctetg ccagcgacgt gtggagettt 2520
ggcattgtca tgtgggaggt gatgacctat ggcgagcggce cctactggga gttgtccaac 2580
cacgaggtga tgaaagccat caatgatggc ttcecggctcecce ccacacccat ggactgcccce 2640
tcegecatet accagetcat gatgcagtge tggcagcagyg agegtgcecceyg ccgecccaag 2700
ttcgctgaca tecgtcagcat cctggacaag ctcattegtg cccctgacte cctcaagacce 2760
ctggctgact ttgaccceceg cgtgtctate cggctcececca gcacgagcgg ctcggagggg 2820
gtgceccttec gcacggtgte cgagtggctg gagtccatca agatgcagca gtatacggag 2880
cacttcatgg cggceggcta cactgccatce gagaaggtgg tgcagatgac caacgacgac 2940
atcaagagga ttggggtgcg gcectgcecegge caccagaage gcatcgecta cagectgetg 3000
ggactcaagg accaggtgaa cactgtgggg atccccatct ga 3042
<210> SEQ ID NO 3
<211> LENGTH: 2953
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin A3
<310> PATENT DOCUMENT NUMBER: NM005233
<400> SEQUENCE: 3
atggattgtce agctctccat cctectectt ctecagetget ctgttetega cagetteggg 60
gaactgattc cgcagectte caatgaagtc aatctactgg attcaaaaac aattcaaggg 120
gagetggget ggatctctta tccatcacat gggtgggaag agatcagtgg tgtggatgaa 180
cattacacac ccatcaggac ttaccaggtg tgcaatgtca tggaccacag tcaaaacaat 240
tggctgagaa caaactgggt ccccaggaac tcagctcaga agatttatgt ggagctcaag 300
ttcactctac gagactgcaa tagcattcca ttggttttag gaacttgcaa ggagacatte 360
aacctgtact acatggagtc tgatgatgat catggggtga aatttcgaga gcatcagttt 420
acaaagattg acaccattgc agctgatgaa agtttcactce aaatggatct tggggaccgt 480
attctgaagce tcaacactga gattagagaa gtaggtcctyg tcaacaagaa gggattttat 540
ttggcatttc aagatgttgg tgcttgtgtt gcecttggtgt ctgtgagagt atacttcaaa 600
aagtgcccat ttacagtgaa gaatctgget atgtttcecag acacggtacce catggactce 660
cagtcectgg tggaggttag agggtcttgt gtcaacaatt ctaaggagga agatcctcca 720
aggatgtact gcagtacaga aggcgaatgg cttgtaccca ttggcaagtyg ttcctgcaat 780
gectggetatyg aagaaagagg ttttatgtge caagettgtce gaccaggttt ctacaaggca 840
ttggatggta atatgaagtg tgctaagtgc cecgectcaca gttctactca ggaagatggt 900
tcaatgaact gcaggtgtga gaataattac ttccgggcag acaaagaccce tccatccatg 960
gcttgtacce gacctceccate ttcaccaaga aatgttatct ctaatataaa cgagacctca 1020
gttatcctgg actggagttg gcccecctggac acaggaggcec ggaaagatgt taccttcaac 1080
atcatatgta aaaaatgtgg gtggaatata aaacagtgtg agccatgcag cccaaatgtce 1140
cgcttectee ctcgacagtt tggactcacce aacaccacgg tgacagtgac agaccttcectg 1200



39

US 9,074,213 B2

40

-continued
gcacatacta actacacctt tgagattgat gccgttaatg gggtgtcaga gctgagctcce 1260
ccaccaagac agtttgctgc ggtcagcatc acaactaatc aggctgctcce atcacctgtce 1320
ctgacgatta agaaagatcg gacctccaga aatagcatct ctttgtcctg gcaagaacct 1380
gaacatccta atgggatcat attggactac gaggtcaaat actatgaaaa gcaggaacaa 1440
gaaacaagtt ataccattct gagggcaaga ggcacaaatg ttaccatcag tagcctcaag 1500
cctgacacta tatacgtatt ccaaatccga gcccgaacag ccgctggata tgggacgaac 1560
agccgcaagt ttgagtttga aactagtcca gactctttet ccatctctgg tgaaagtagce 1620
caagtggtca tgatcgccat ttcagcggca gtagcaatta ttctecctcac tgttgtcatce 1680
tatgttttga ttgggaggtt ctgtggctat aagtcaaaac atggggcaga tgaaaaaaga 1740
cttcattttg gcaatgggca tttaaaactt ccaggtctca ggacttatgt tgacccacat 1800
acatatgaag accctaccca agctgttcat gagtttgceca aggaattgga tgccaccaac 1860
atatccattg ataaagttgt tggagcaggt gaatttggag aggtgtgcag tggtcgctta 1920
aaacttcctt caaaaaaaga gatttcagtg gccattaaaa ccctgaaagt tggctacaca 1980
gaaaagcaga ggagagactt cctgggagaa gcaagcatta tgggacagtt tgaccacccce 2040
aatatcattc gactggaagg agttgttacc aaaagtaagc cagttatgat tgtcacagaa 2100
tacatggaga atggttcctt ggatagtttc ctacgtaaac acgatgccca gtttactgtce 2160
attcagctag tggggatgct tcgagggata gcatctggca tgaagtacct gtcagacatg 2220
ggctatgttec accgagacct cgctgctegg aacatcttga tcaacagtaa cttggtgtgt 2280
aaggtttctg atttcggact ttcecgegtgte ctggaggatg acccagaagce tgcttataca 2340
acaagaggag ggaagatccc aatcaggtgg acatcaccag aagctatage ctaccgcaag 2400
ttcacgtcag ccagcgatgt atggagttat gggattgttc tctgggaggt gatgtcttat 2460
ggagagagac catactggga gatgtccaat caggatgtaa ttaaagctgt agatgagggc 2520
tatcgactgce caccccccat ggactgccca gctgecttgt atcagectgat getggactgce 2580
tggcagaaag acaggaacaa cagacccaag tttgagcaga ttgttagtat tctggacaag 2640
cttatccgga atcceggcag cctgaagatce atcaccagtyg cagecgcaag gccatcaaac 2700
cttcttetgg accaaagcaa tgtggatatc tctaccttec gcacaacagg tgactggcett 2760
aatggtgtcc ggacagcaca ctgcaaggaa atcttcacgg gcgtggagta cagttcecttgt 2820
gacacaatag ccaagatttc cacagatgac atgaaaaagg ttggtgtcac cgtggttggg 2880
ccacagaaga agatcatcag tagcattaaa gctctagaaa cgcaatcaaa gaatggccca 2940
gttceccgtgt aaa 2953
<210> SEQ ID NO 4
<211> LENGTH: 2784
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin A4
<310> PATENT DOCUMENT NUMBER: XM002578
<400> SEQUENCE: 4
atggatgaaa aaaatacacc aatccgaacc taccaagtgt gcaatgtgat ggaacccage 60
cagaataact ggctacgaac tgattggatc acccgagaag gggctcagag ggtgtatatt 120
gagattaaat tcaccttgag ggactgcaat agtcttccegg gegtcatggg gacttgcaag 180
gagacgttta acctgtacta ctatgaatca gacaacgaca aagagcgttt catcagagag 240
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aaccagtttg tcaaaattga caccattgct gectgatgaga gcttcaccca agtggacatt 300
ggtgacagaa tcatgaagct gaacaccgag atccgggatg tagggccatt aagcaaaaag 360
gggttttace tggcttttca ggatgtgggg gectgecateg cectggtatce agtecegtgty 420
ttctataaaa agtgtccact cacagteccge aatctggece agtttcctga caccatcaca 480
ggggctgata cgtcttccct ggtggaagtt cgaggctcect gtgtcaacaa ctcagaagag 540
aaagatgtgc caaaaatgta ctgtggggca gatggtgaat ggctggtacce cattggcaac 600
tgcctatgca acgctgggca tgaggagegg agceggagaat gcecaagettyg caaaattgga 660
tattacaagg ctctcteccac ggatgccacce tgtgccaagt gceccaccceca cagctactcet 720
gtectgggaag gagcecaccte gtgcacctgt gaccgagget ttttcagage tgacaacgat 780
getgecteta tgccectgcac ccegtecacca tetgcetecce tgaacttgat ttcaaatgte 840
aacgagacat ctgtgaactt ggaatggagt agccctcaga atacaggtgg ccgccaggac 900
atttcctata atgtggtatg caagaaatgt ggagctggtyg accccagcaa gtgccgacce 960
tgtggaagtg gggtccacta caccccacag cagaatggct tgaagaccac caaagtctcce 1020
atcactgacc tcctagctca taccaattac acctttgaaa tctgggctgt gaatggagtg 1080
tccaaatata accctaaccc agaccaatca gtttctgtca ctgtgaccac caaccaagca 1140
gcaccatcat ccattgecttt ggtccaggct aaagaagtca caagatacag tgtggcactg 1200
gcttggectgg aaccagatcg gcccaatggg gtaatcctgg aatatgaagt caagtattat 1260
gagaaggatc agaatgagcg aagctatcgt atagttcgga cagctgccag gaacacagat 1320
atcaaaggcce tgaaccctet cacttcectat gttttceccacg tgcgagccag gacagcagct 1380
ggctatggag acttcagtga gcccttggag gttacaacca acacagtgcc ttcccggatce 1440
attggagatg gggctaactc cacagtcctt ctggtctetg tectcecgggcag tgtggtgetg 1500
gtggtaattc tcattgcage ttttgtcatc agccggagac ggagtaaata cagtaaagcece 1560
aaacaagaag cggatgaaga gaaacatttg aatcaaggtg taagaacata tgtggacccc 1620
tttacgtacg aagatcccaa ccaagcagtg cgagagtttg ccaaagaaat tgacgcatcc 1680
tgcattaaga ttgaaaaagt tataggagtt ggtgaatttg gtgaggtatg cagtgggcgt 1740
ctcaaagtgc ctggcaagag agagatctgt gtggctatca agactctgaa agctggttat 1800
acagacaaac agaggagaga cttcctgagt gaggccagca tcatgggaca gtttgaccat 1860
ccgaacatca ttcacttgga aggcgtggtc actaaatgta aaccagtaat gatcataaca 1920
gagtacatgg agaatggctc cttggatgca ttcctcagga aaaatgatgg cagatttaca 1980
gtcattcagc tggtgggcat gcttegtgge attgggtctyg ggatgaagta tttatctgat 2040
atgagctatg tgcatcgtga tcectggccgca cggaacatcc tggtgaacag caacttggtce 2100
tgcaaagtgt ctgattttgg catgtcccga gtgcttgagg atgatccgga agcagcttac 2160
accaccaggg gtggcaagat tcecctatccgg tggactgcege cagaagcaat tgcctatcegt 2220
aaattcacat cagcaagtga tgtatggagc tatggaatcg ttatgtggga agtgatgtcg 2280
tacggggaga ggccctattg ggatatgtce aatcaagatg tgattaaagce cattgaggaa 2340
ggctatcggt taccccecctcee aatggactge cccattgcge tccaccagcet gatgctagac 2400
tgctggcaga aggagaggag cgacaggcct aaatttgggc agattgtcaa catgttggac 2460
aaactcatce gcaaccccaa cagcttgaag aggacaggga cggagagctce cagacctaac 2520
actgccttgt tggatccaag ctcccectgaa ttcectectgetg tggtatcagt gggcgattgg 2580
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ctccaggcca ttaaaatgga ccggtataag gataacttca cagctgctgg ttataccaca 2640
ctagaggctg tggtgcacgt gaaccaggag gacctggcaa gaattggtat cacagccatc 2700
acgcaccaga ataagatttt gagcagtgtc caggcaatgc gaacccaaat gcagcagatg 2760

cacggcagaa tggttccegt ctga 2784

<210> SEQ ID NO 5

<211> LENGTH: 2997

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: ephrin A7

<310> PATENT DOCUMENT NUMBER: XM004485

<400> SEQUENCE: 5

atggttttte aaactcggta cccttcatgg attattttat gctacatctyg getgetccge 60
tttgcacaca caggggaggc gcaggctgeg aaggaagtac tactgctgga ttctaaagca 120
caacaaacag agttggagtg gatttcctcet ccacccaatg ggtgggaaga aattagtggt 180
ttggatgaga actatacccc gatacgaaca taccaggtgt gccaagtcat ggagcccaac 240
caaaacaact ggctgcggac taactggatt tccaaaggca atgcacaaag gatttttgta 300
gaattgaaat tcaccctgag ggattgtaac agtcttectg gagtactggg aacttgcaag 360
gaaacattta atttgtacta ttatgaaaca gactatgaca ctggcaggaa tataagagaa 420
aacctctatg taaaaataga caccattgcet gcagatgaaa gttttaccca aggtgacctt 480
ggtgaaagaa agatgaagct taacactgag gtgagagaga ttggaccttt gtccaaaaag 540
ggattctatc ttgcctttca ggatgtaggg gcttgcatag ctttggtttce tgtcaaagtg 600
tactacaaga agtgctggtc cattattgag aacttagcta tctttccaga tacagtgact 660
ggttcagaat tttecctettt agtcgaggtt cgagggacat gtgtcagcag tgcagaggaa 720
gaagcggaaa acgcccccag gatgcactge agtgcagaag gagaatggtt agtgcccatt 780
ggaaaatgta tctgcaaagc aggctaccag caaaaaggag acacttgtga accctgtgge 840
cgtgggttet acaagtcttc ctctcaagat cttcagtget ctegttgtec aactcacagt 900
ttttctgata aagaaggctc ctccagatgt gaatgtgaag atgggtatta cagggctcca 960
tctgacccac catacgttge atgcacaagg cctceccatctg caccacagaa cctcatttte 1020

aacatcaacc aaaccacagt aagtttggaa tggagtcctc ctgcagacaa tgggggaaga 1080
aacgatgtga cctacagaat attgtgtaag cggtgcagtt gggagcaggg cgaatgtgtt 1140
ccetgtggga gtaacattgg atacatgcce cagcagactg gattagagga taactatgtce 1200
actgtcatgg acctgctagc ccacgctaat tatacttttg aagttgaagc tgtaaatgga 1260
gtttctgact taagccgatc ccagaggctce tttgctgctg tcagtatcac cactggtcaa 1320
gcagctcect cgcaagtgag tggagtaatg aaggagagag tactgcagcg gagtgtcgag 1380
ctttecectgge aggaaccaga gcatcccaat ggagtcatca cagaatatga aatcaagtat 1440
tacgagaaag atcaaaggga acggacctac tcaacagtaa aaaccaagtc tacttcagcce 1500
tccattaata atctgaaacc aggaacagtg tatgttttcc agattcggge ttttactget 1560
gctggttatg gaaattacag tcccagactt gatgttgcta cactagagga agctacaggt 1620
aaaatgtttg aagctacagc tgtctccagt gaacagaatc ctgttattat cattgctgtg 1680
gttgctgtag ctgggaccat cattttggtg ttcatggtct ttggcttcat cattgggaga 1740

aggcactgtg gttatagcaa agctgaccaa gaaggcgatg aagagcttta ctttcatttt 1800
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aaatttccag gcaccaaaac ctacattgac cctgaaacct atgaggaccce aaatagagct 1860
gtccatcaat tcgccaagga gctagatgece tcecctgtatta aaattgagceg tgtgattggt 1920
gcaggagaat tcggtgaagt ctgcagtggce cgtttgaaac ttccagggaa aagagatgtt 1980
gcagtagcca taaaaaccct gaaagttggt tacacagaaa aacaaaggag agactttttg 2040
tgtgaagcaa gcatcatggg gcagtttgac cacccaaatg ttgtccattt ggaaggggtt 2100
gttacaagag ggaaaccagt catgatagta atagagttca tggaaaatgg agccctagat 2160
gcatttctca ggaaacatga tgggcaattt acagtcattc agttagtagg aatgctgaga 2220
ggaattgctyg ctggaatgag atatttggct gatatgggat atgttcacag ggaccttgca 2280
gctegcaata ttecttgtcaa cagcaatctce gtttgtaaag tgtcagattt tggectgtcece 2340
cgagttatag aggatgatcc agaagctgtc tatacaacta ctggtggaaa aattccagta 2400
aggtggacag cacccgaagc catccagtac cggaaattca catcagccag tgatgtatgg 2460
agctatggaa tagtcatgtg ggaagttatg tcttatggag aaagacctta ttgggacatg 2520
tcaaatcaag atgttataaa agcaatagaa gaaggttatc gtttaccagc acccatggac 2580
tgcccagetg gecttcacca gectaatgttg gattgttgge aaaaggagceg tgctgaaagg 2640
ccaaaatttg aacagatagt tggaattcta gacaaaatga ttcgaaaccc aaatagtctg 2700
aaaactcccce tgggaacttg tagtaggcca ataagccctce ttctggatca aaacactcect 2760
gatttcacta ccttttgttc agttggagaa tggctacaag ctattaagat ggaaagatat 2820
aaagataatt tcacggcagc tggctacaat tceccttgaat cagtagccag gatgactatt 2880
gaggatgtga tgagtttagg gatcacactg gttggtcatc aaaagaaaat catgagcagc 2940
attcagacta tgagagcaca aatgctacat ttacatggaa ctggcattca agtgtga 2997
<210> SEQ ID NO 6
<211> LENGTH: 3018
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (1).. (3018
<400> SEQUENCE: 6
atg gec cce geoe ¢gg gge cge ctg cee cct geg cte tgg gte gte acg 48
Met Ala Pro Ala Arg Gly Arg Leu Pro Pro Ala Leu Trp Val Val Thr
1 5 10 15
gee gog geg geg gcog gee ace tgce gtg tee gog geg cge ggce gaa gtg 96
Ala Ala Ala Ala Ala Ala Thr Cys Val Ser Ala Ala Arg Gly Glu Val
20 25 30
aat ttg ctg gac acg tcg acc atc cac ggg gac tgg ggce tgg cte acg 144
Asn Leu Leu Asp Thr Ser Thr Ile His Gly Asp Trp Gly Trp Leu Thr
35 40 45
tat ccg gct cat ggg tgg gac tcc atc aac gag gtg gac gag tcc tte 192
Tyr Pro Ala His Gly Trp Asp Ser Ile Asn Glu Val Asp Glu Ser Phe
50 55 60
cag ccc atc cac acg tac cag gtt tge aac gtc atg agc ccc aac cag 240
Gln Pro Ile His Thr Tyr Gln Val Cys Asn Val Met Ser Pro Asn Gln
65 70 75 80
aac aac tgg ctg cgc acg agc tgg gte cce cga gac ggc gec cgg cgce 288
Asn Asn Trp Leu Arg Thr Ser Trp Val Pro Arg Asp Gly Ala Arg Arg
85 90 95
gtc tat gct gag atc aag ttt acc ctg cgc gac tgc aac agce atg cct 336
Val Tyr Ala Glu Ile Lys Phe Thr Leu Arg Asp Cys Asn Ser Met Pro

100

105

110
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48

ggt
Gly

teg
Ser

ate
Ile
145

gtg
Val

agc
Ser

gece
Ala

cge
Arg

tca
Ser
225

gac
Asp

ate
Ile

tgt
Cys

ctyg
Leu

caa
Gln
305

ceg
Pro

tecc
Ser

gac
Asp

tgc
Cys

ttt
Phe
385

gge
Gly

gtg
Val

gac
Asp
130

gac
Asp

cgg
Arg

aag
Lys

ate
Ile

aat
Asn
210

ctyg
Leu

aca
Thr

gge
Gly

gtg
Val

tgt
Cys
290

gece
Ala

tce
Ser

agt
Ser

cca
Pro

cce
Pro
370

gtg
Val

ctyg
Leu

gtg
Val

ctyg
Leu
115

cge
Arg

ace
Thr

cgt
Arg

cge
Arg

cte
Leu
195

ctyg
Leu

gtg
Val

cce
Pro

aaa
Lys

gece
Ala
275

gece
Ala

tgce
Cys

tca
Ser

gtg
Val

ggt
Gly
355

tgg
Trp

cce
Pro

ctyg
Leu

tce
Ser

gge
Gly

gac
Asp

att
Ile

cte
Leu

gge
Gly
180

tct
Ser

get
Ala

gag
Glu

aag
Lys

tgce
Cys
260

tgt
Cys

cge
Arg

cac
His

gece
Ala

aat
Asn
340

gge
Gly

gca
Ala

cag
Gln

gece
Ala

gac
Asp
420

acce
Thr

ctyg
Leu

gecg
Ala

aag
Lys
165

tte
Phe

cte
Leu

gece
Ala

gtg
Val

atg
Met
245

gtg
Val

gag
Glu

tgc
Cys

tgt
Cys

tgc
Cys
325

999
Gly

cge
Arg

ctyg
Leu

cag
Gln

cac
His
405

ctyg
Leu

tgc
Cys

999
Gly

gece
Ala
150

cte
Leu

tac
Tyr

cge
Arg

tte
Phe

agg
Arg
230

tac
Tyr

tgc
Cys

ctyg
Leu

cct
Pro

gac
Asp
310

acce
Thr

aca
Thr

agt
Ser

agc
Ser

aca
Thr
390

atg

Met

agc
Ser

aag
Lys

gece
Ala
135

gac
Asp

aac
Asn

ctyg
Leu

ate
Ile

teg
Ser
215

gge
Gly

tgc
Cys

agt
Ser

gge
Gly

cece
Pro
295

cte
Leu

cgg
Arg

tca
Ser

gac
Asp

cge
Arg
375

age

Ser

aac
Asn

cece
Pro

gag
Glu
120

agc
Ser

gag
Glu

acg
Thr

gece
Ala

tac
Tyr
200

gag
Glu

cag
Gln

agc
Ser

gece
Ala

ttc
Phe
280

cac
His

agc
Ser

cca
Pro

gtg
Val

ate
Ile
360

tgce

Cys

ctyg
Leu

tac
Tyr

gag
Glu

ace
Thr

aca
Thr

agc
Ser

gag
Glu

ttc
Phe
185

tat
Tyr

gca
Ala

tgce
Cys

gecg
Ala

gge
Gly
265

tac
Tyr

agc
Ser

tac
Tyr

cce
Pro

act
Thr
345

ace
Thr

gag
Glu

gtg
Val

tce
Ser

cce
Pro
425

ttc
Phe

caa
Gln

ttc
Phe

gtg
Val
170

cag
Gln

aag
Lys

gtg
Val

gtg
Val

gag
Glu
250

tac
Tyr

aag
Lys

cac
His

tac
Tyr

tcg
Ser
330

ctyg
Leu

tac
Tyr

gca
Ala

cag
Gln

ttc
Phe
410

cge
Arg

aac
Asn

gaa
Glu

aca
Thr
155

cge
Arg

gac
Asp

aag
Lys

acyg
Thr

€99
Arg
235

gge
Gly

gag
Glu

tca
Ser

tce
Ser

cgt
Arg
315

gca
Ala

gag
Glu

aat
Asn

tgt
Cys

gee
Ala
395

tgg
Trp

€99
Arg

cte
Leu

agc
Ser
140

ggt
Gly

agt
Ser

ata
Ile

tgc
Cys

999
Gly
220

cac
His

gag
Glu

gag
Glu

gece
Ala

gca
Ala
300

gca
Ala

cca
Pro

tgg
Trp

gece
Ala

999
Gly
380

age

Ser

ate
Ile

gece
Ala

tac
Tyr
125

cag
Gln

gece
Ala

gtg
Val

ggt
Gly

cct
Pro
205

gece
Ala

tca
Ser

tgg
Trp

cgg
Arg

cct
Pro
285

get
Ala

gece
Ala

gtg
Val

gece
Ala

gtg
Val
365

age

Ser

ctyg
Leu

gag
Glu

get
Ala

tac
Tyr

ttc
Phe

gac
Asp

ggt
Gly

gece
Ala
190

gece
Ala

gac
Asp

gag
Glu

cte
Leu

cgg
Arg
270

999
Gly

cca
Pro

ctyg
Leu

aac
Asn

cct
Pro
350

tgce
Cys

gge
Gly

ctyg
Leu

gece
Ala

gtg
Val
430

ctyg
Leu

cte
Leu

ctt
Leu

cce
Pro
175

tgce
Cys

atg
Met

tcg
Ser

gag
Glu

gtg
Val
255

gat
Asp

gac
Asp

gece
Ala

gac
Asp

ctyg
Leu
335

cce
Pro

cge
Arg

ace
Thr

gtg
Val

gte
Val
415

gte
Val

gag
Glu

aaa
Lys

ggt
Gly
160

cte
Leu

ctyg
Leu

gtg
Val

tce
Ser

cgg
Arg
240

cce
Pro

gece
Ala

cag
Gln

gece
Ala

ccg
Pro
320

ate
Ile

ctyg
Leu

cge
Arg

cge
Arg

gece
Ala
400

aat

Asn

aac
Asn

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296
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50

ate
Ile

gag
Glu

cag
Gln
465

gac
Asp

gece
Ala

cga
Arg

gtg
Val

tgg
Trp
545

cte
Leu

teg
Ser

gte
Val

tte
Phe

agt
Ser
625

ate
Ile

cca
Pro

tac
Tyr

999
Gly

cgt
Arg
705

ctyg

Leu

ctyg
Leu

ace
Thr

cgg
Arg
450

ccg
Pro

aag
Lys

ace
Thr

gece
Ala

gag
Glu
530

ate
Ile

ate
Ile

gac
Asp

ttc
Phe

tat
Tyr
610

ttc
Phe

gge
Gly

999
Gly

acg
Thr

caa
Gln
690

gge
Gly

gac
Asp

gtg
Val

acg
Thr
435

gecg
Ala

aac
Asn

gag
Glu

gte
Val

cge
Arg
515

ace
Thr

tgce
Cys

tgce
Cys

gag
Glu

ctyg
Leu
595

gecg
Ala

act
Thr

tct
Ser

cag
Gln

gag
Glu
675

ttec

Phe

cge
Arg

ace
Thr

gge
Gly

aac
Asn

999
Gly

gge
Gly

atg
Met

tce
Ser
500

ace
Thr

999
Gly

ctyg
Leu

aag
Lys

gag
Glu
580

cct
Pro

gaa
Glu

cgg
Arg

gga
Gly

cgg
Arg
660

aga

Arg

gac
Asp

ctyg
Leu

ttc
Phe

atg
Met

cag
Gln

cag
Gln

ate
Ile

cag
Gln
485

gge
Gly

tca
Ser

aaa
Lys

acg
Thr

aag
Lys
565

aag
Lys

ctyg
Leu

cece
Pro

gag
Glu

gac
Asp
645

gat
Asp

cag
Gln

cat
His

gca
Ala

ctyg
Leu
725

ctyg
Leu

gca
Ala

acce
Thr

ate
Ile
470

agc
Ser

cte
Leu

gca
Ala

cece
Pro

cte
Leu
550

agg
Arg

atg
Met

cat
His

cac
His

ate
Ile
630

tecc
Ser

gtg
Val

agg
Arg

cece
Pro

atg
Met
710

agg
Arg

aga
Arg

gece
Ala

agc
Ser
455

ctyg
Leu

tac
Tyr

aag
Lys

gge
Gly

cgg
Arg
535

ate
Ile

cac
His

cac
His

cac
His

acce
Thr
615

gag
Glu

999
Gly

cece
Pro

cgg
Arg

aac
Asn
695

att

Ile

acce
Thr

gga
Gly

ccg
Pro
440

gte
Val

gag
Glu

tce
Ser

ccg
Pro

tgt
Cys
520

cce
Pro

acg
Thr

tgt
Cys

tat
Tyr

cce
Pro
600

tac
Tyr

gece
Ala

gaa
Glu

gtg
Val

gac
Asp
680

atc

Ile

gtg
Val

cac
His

gtg
Val

tce
Ser

tcg
Ser

tat
Tyr

ace
Thr

gge
Gly
505

gge
Gly

cge
Arg

gge
Gly

gge
Gly

cag
Gln
585

ccg
Pro

gag
Glu

tct
Ser

gte
Val

gece
Ala
665

ttec

Phe

ate
Ile

act
Thr

gac
Asp

ggt
Gly

cag
Gln

ctyg
Leu

gag
Glu

cte
Leu
490

ace
Thr

cge
Arg

tat
Tyr

ctyg
Leu

tac
Tyr
570

aat
Asn

gga
Gly

gag
Glu

agg
Arg

tgce
Cys
650

ate
Ile

ctyg
Leu

cge
Arg

gag
Glu

999
Gly
730

gece
Ala

gtg
Val

ctg
Leu

ate
Ile
475

aag
Lys

cge
Arg

tte
Phe

gac
Asp

gtg
Val
555

agc
Ser

gga
Gly

aag
Lys

cca
Pro

ate
Ile
635

tac
Tyr

aag
Lys

agc
Ser

cte
Leu

tac
Tyr
715

cag

Gln

gge
Gly

gtg
Val

tgg
Trp
460

aag
Lys

gece
Ala

tac
Tyr

agc
Ser

acce
Thr
540

gtg
Val

aag
Lys

cag
Gln

cte
Leu

gge
Gly
620

cac
His

999
Gly

gece
Ala

gag
Glu

gag
Glu
700

atg
Met

tte
Phe

atg
Met

gtg
Val
445

cag
Gln

tac
Tyr

gte
Val

gtg
Val

cag
Gln
525

agg
Arg

ctt
Leu

gece
Ala

gca
Ala

cca
Pro
605

cgg
Arg

ate
Ile

agg
Arg

cte
Leu

gecg
Ala
685

ggt
Gly

gag
Glu

acce
Thr

cge
Arg

ate
Ile

gag
Glu

tac
Tyr

ace
Thr

ttc
Phe
510

gece
Ala

ace
Thr

ctyg
Leu

ttc
Phe

cce
Pro
590

gag
Glu

gecg
Ala

gag
Glu

ctyg
Leu

aaa
Lys
670

tce

Ser

gte
Val

aac
Asn

ate
Ile

tac
Tyr

cgt
Arg

cce
Pro

gag
Glu

ace
Thr
495

cag
Gln

atg
Met

att
Ile

cte
Leu

cag
Gln
575

cca
Pro

cce
Pro

gge
Gly

aaa
Lys

cgg
Arg
655

gece
Ala

ate
Ile

gte
Val

gge
Gly

atg
Met
735

cte
Leu

caa
Gln

gag
Glu

aag
Lys
480

aga
Arg

gte
Val

gag
Glu

gte
Val

ctyg
Leu
560

gac
Asp

cct
Pro

cag
Gln

cge
Arg

ate
Ile
640

gtg
Val

gge
Gly

atg
Met

ace
Thr

tct
Ser
720

cag

Gln

tca
Ser

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256



51

US 9,074,213 B2

-continued

52

gac
Asp

gac
Asp

ctyg
Leu
785

cece
Pro

teg
Ser

gece
Ala

agc
Ser

cac
His
865

cag
Gln

cge
Arg

cece
Pro

gge
Gly

gge
Gly
945

atg
Met

cte
Leu

gece
Ala

<210>
<211>
<212>
<213>
<300>
<308>
<309>
<300>
<302>
<310>

<400>

ctyg
Leu

agc
Ser
770

gag
Glu

ate
Ile

gece
Ala

tat
Tyr

tct
Ser
850

gece
Ala

cgg
Arg

agc
Ser

cct
Pro

ggt
Gly
930

cgg
Arg

gtg
Val

atg
Met

cag
Gln

gge
Gly
755

aac
Asn

gac
Asp

cge
Arg

agc
Ser

999
Gly
835

gtg
Val

ctyg
Leu

cct
Pro

cct
Pro

gece
Ala
915

999
Gly

tac
Tyr

cta
Leu

gge
Gly

ctyg
Leu
995

740

tat
Tyr

ctyg
Leu

gac
Asp

tgg
Trp

gac
Asp
820

gag
Glu

gag
Glu

cac
His

cge
Arg

gag
Glu
900

ttc
Phe

gge
Gly

cga
Arg

cge
Arg

cac
His
980

ace
Thr

gte
Val

gte
Val

ceg
Pro

acg
Thr
805

gtg
Val

cgg
Arg

gag
Glu

cag
Gln

tte
Phe
885

agt
Ser

gte
Val

cte
Leu

gac
Asp

atg
Met
965

cag

Gln

agc
Ser

SEQ ID NO 7
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens

PUBLICATION INFORMATION:
DATABASE ACCESSION NUMBER: U83508
DATABASE ENTRY DATE:
PUBLICATION INFORMATION:
TITLE:

1497

cac
His

tgc
Cys

gat
Asp
790

gece
Ala

tgg
Trp

cece
Pro

999
Gly

cte
Leu
870

tecc
Ser

cte
Leu

cgg
Arg

acce
Thr

cac
His
950
aac

Asn

aag
Lys

acce
Thr

cga
Arg

aag
Lys
775

get
Ala

cca
Pro

agc
Ser

tac
Tyr

tac
Tyr
855

atg
Met

cag
Gln

agg
Arg

agc
Ser

gtg
Val
935

ttc

Phe

gece
Ala

aag
Lys

cag
Gln

angiopoietin 2

SEQUENCE :

7

gac
Asp
760

gtg
Val

gece
Ala

gag
Glu

ttc
Phe

tgg
Trp
840

cge

Arg

cte
Leu

att
Ile

gece
Ala

tgce
Cys
920

999
Gly

get
Ala

cag
Gln

ate
Ile

999

745

ctyg
Leu

tct
Ser

tac
Tyr

gece
Ala

gge
Gly
825

aac
Asn

ctyg
Leu

gac
Asp

gte
Val

ace
Thr
905

ttt
Phe

gac
Asp

gecg
Ala

gac
Asp

ctyg
Leu
985

cece cge cgg cac cte

gece
Ala

gac
Asp

ace
Thr

ate
Ile
810

gtg
Val

atg
Met

cce
Pro

tgt
Cys

agt
Ser
890

gece
Ala

gac
Asp

tgg
Trp

gge
Gly

gtg
Val
970

gge
Gly

gee
Ala

tte
Phe

ace
Thr
795

gee
Ala

gte
Val

ace
Thr

gca
Ala

tgg
Trp
875

gte
Val

aca
Thr

cte
Leu

ctg
Leu

gga
Gly
955

cge

Arg

agc
Ser

cge
Arg

999
Gly
780

acg
Thr

tte
Phe

atg
Met

aac
Asn

cece
Pro
860

cac
His

cte
Leu

gte
Val

cga
Arg

gac
Asp
940

tac

Tyr

gece
Ala

att
Ile

aac
Asn
765

cte
Leu

gge
Gly

cge
Arg

tgg
Trp

cgg
Arg
845

atg
Met

aag
Lys

gat
Asp

agc
Ser

999
Gly
925

tce

Ser

tecc
Ser

ctyg
Leu

cag
Gln

750

gte
Val

tca
Ser

999
Gly

ace
Thr

gag
Glu
830

gat
Asp

gge
Gly

gac
Asp

gecg
Ala

agg
Arg
910

gge
Gly

ate
Ile

tct
Ser

gge
Gly

ace
Thr
990

ctyg
Leu

cgg
Arg

aag
Lys

ttc
Phe
815

gtg
Val

gte
Val

tgce
Cys

cgg
Arg

cte
Leu
895

tgce
Cys

agc
Ser

cge
Arg

ctyg
Leu

ate
Ile
975

atg
Met

tga

Gly Pro Arg Arg His Leu
1005

1000

PATENT DOCUMENT NUMBER: U83508

1996-12-31

gtt
Val

gtg
Val

ate
Ile
800

tce
Ser

ctyg
Leu

ate
Ile

cce
Pro

gecg
Ala
880

ate
Ile

cca
Pro

ggt
Gly

atg
Met

gge
Gly
960

accec

Thr

cgg
Arg

2304

2352

2400

2448

2496

2544

2592

2640

2688

2736

2784

2832

2880

2928

2976

3018
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atgacagttt tcctttectt tgctttecte getgecatte tgactcacat agggtgcage 60
aatcagcgcece gaagtccaga aaacagtggg agaagatata accggattca acatgggcaa 120
tgtgectaca ctttcattct tccagaacac gatggcaact gtegtgagag tacgacagac 180
cagtacaaca caaacgctct gcagagagat gctccacacyg tggaaccgga tttctcettee 240
cagaaacttc aacatctgga acatgtgatg gaaaattata ctcagtggcet gcaaaaactt 300
gagaattaca ttgtggaaaa catgaagtcg gagatggccce agatacagca gaatgcagtt 360
cagaaccaca cggctaccat gctggagata ggaaccagec tcectetctca gactgcagag 420
cagaccagaa agctgacaga tgttgagacc caggtactaa atcaaacttc tcgacttgag 480
atacagctgce tggagaattc attatccacc tacaagctag agaagcaact tcttcaacag 540
acaaatgaaa tcttgaagat ccatgaaaaa aacagtttat tagaacataa aatcttagaa 600
atggaaggaa aacacaagga agagttggac accttaaagg aagagaaaga gaaccttcaa 660
ggcttggtta ctegtcaaac atatataatc caggagetgg aaaagcaatt aaacagaget 720
accaccaaca acagtgtcct tcagaagcag caactggage tgatggacac agtccacaac 780
cttgtcaatce tttgcactaa agaaggtgtt ttactaaagyg gaggaaaaag agaggaagag 840
aaaccattta gagactgtgc agatgtatat caagctggtt ttaataaaag tggaatctac 900
actatttata ttaataatat gccagaaccc aaaaaggtgt tttgcaatat ggatgtcaat 960
gggggaggtt ggactgtaat acaacatcgt gaagatggaa gtctagattt ccaaagaggc 1020
tggaaggaat ataaaatggg ttttggaaat ccctccggtg aatattggcet ggggaatgag 1080
tttatttttg ccattaccag tcagaggcag tacatgctaa gaattgagtt aatggactgg 1140
gaagggaacc gagcctatte acagtatgac agattccaca taggaaatga aaagcaaaac 1200
tataggttgt atttaaaagg tcacactggg acagcaggaa aacagagcag cctgatctta 1260
cacggtgctg atttcagcac taaagatgct gataatgaca actgtatgtg caaatgtgcce 1320
ctcatgttaa caggaggatg gtggtttgat gcttgtggcce cctccaatct aaatggaatg 1380
ttctatactg cgggacaaaa ccatggaaaa ctgaatggga taaagtggca ctacttcaaa 1440
gggcccagtt actccttacg ttccacaact atgatgattc gacctttaga tttttga 1497
<210> SEQ ID NO 8
<211> LENGTH: 3417
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<310> PATENT DOCUMENT NUMBER: XM001924
<300> PUBLICATION INFORMATION:
<302> TITLE: Tiel
<400> SEQUENCE: 8
atggtectgge gggtgeccce tttettgete cecatcectet tettggette tcatgtggge 60
geggeggtygyg acctgacgcet getggecaac ctgceggetca cggaccccca gegettette 120
ctgacttgeg tgtctgggga ggccggggeyg gggaggggcet cggacgectyg gggeccgece 180
ctgetgetgg agaaggacga ccgtategtg cgcacccege cegggcecace cctgegectyg 240
gegegcaacyg gttegcacca ggtcacgett cgeggettet ccaageccte ggacctegtyg 300
ggegtettet cetgegtggg cggtgetggg gegeggegea cgegegtceat ctacgtgeac 360
aacagccctg gagcccacct gettccagac aaggtcacac acactgtgaa caaaggtgac 420
accgectgtac tttetgcacg tgtgcacaag gagaagcaga cagacgtgat ctggaagagce 480
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aacggatcct acttctacac cctggactgg catgaagccce aggatgggeyg gttectgetg 540
cagcteccaa atgtgcagcce accatcgage ggcatctaca gtgcecactta cctggaagece 600
agcceectgg gcagegectt cttteggete ategtgeggyg gttgtgggge tgggegetgyg 660
gggccaggcet gtaccaagga gtgcccaggt tgcctacatg gaggtgtcetg ccacgaccat 720
gacggcgaat gtgtatgcce ccctggette actggcacce getgtgaaca ggectgcaga 780
gagggcegtt ttgggcagag ctgccaggag cagtgcccag gecatatcagg ctgecgggge 840
ctcaccttet gecteccaga ccectatgge tgetettgtyg gatctggetyg gagaggaage 900
cagtgccaag aagcttgtge ccctggtecat tttggggetyg attgccgact ccagtgccag 960
tgtcagaatg gtggcacttg tgaccggttc agtggttgtg tctgccccte tgggtggcat 1020
ggagtgcact gtgagaagtc agaccggatc ccccagatcc tcaacatggce ctcagaactg 1080
gagttcaact tagagacgat gccccggatc aactgtgcag ctgcagggaa ccecctteccce 1140
gtgcggggca gcatagagcet acgcaagcca gacggcactg tgctcctgtce caccaaggec 1200
attgtggagc cagagaagac cacagctgag ttcgaggtgce cccgecttggt tettgcggac 1260
agtgggttct gggagtgccg tgtgtccaca tctggcggcece aagacagccg gegcttcaag 1320
gtcaatgtga aagtgcccce cgtgccectg getgcaccte ggctectgac caagcagagce 1380
cgccagettg tggtctceecce getggteteg ttetetgggg atggacccat ctecactgte 1440
cgectgcecact accggcccca ggacagtace atggactggt cgaccattgt ggtggacccce 1500
agtgagaacg tgacgttaat gaacctgagg ccaaagacag gatacagtgt tcgtgtgcag 1560
ctgagecgge caggggaagg aggagagggg gectggggge cteccacccet catgaccaca 1620
gactgtcetg agectttgtt gcageccgtgg ttggaggget ggcatgtgga aggcactgac 1680
cggctgcegag tgagctggte cttgccecttg gtgecccggge cactggtggg cgacggttte 1740
ctgctgegee tgtgggacgg gacacggggg caggagcegge gggagaacgt ctcatcccce 1800
caggcccgea ctgccectect gacgggacte acgectggea cccactacca gctggatgtg 1860
cagctctacce actgcaccct cctgggeccg gcctegecce ctgcacacgt gettcetgece 1920
cccagtggge ctccagecce ccgacaccte cacgeccagyg ccectetcaga ctcecgagate 1980
cagctgacat ggaagcaccc ggaggctctg cctgggccaa tatccaagta cgttgtggag 2040
gtgcaggtygyg ctgggggtge aggagaccca ctgtggatag acgtggacag gectgaggag 2100
acaagcacca tcatcegtgg cctcaacgece agcacgceget acctettecyg catgegggece 2160
agcattcagg ggctegggga ctggagcaac acagtagaag agtccaccct gggcaacggg 2220
ctgcaggetyg agggceccagt ccaagagagce cgggcagetyg aagagggect ggatcagcag 2280
ctgatcctgg cggtggtggg cteccgtgtcet gccacctgece tcaccatcct ggctgccctt 2340
ttaaccctgg tgtgcatccg cagaagctgce ctgcatcgga gacgcacctt cacctaccag 2400
tcaggctcgg gcgaggagac catcctgcag ttcagctcag ggaccttgac acttacccegg 2460
cggccaaaac tgcagceccga geccctgage tacccagtge tagagtggga ggacatcace 2520
tttgaggacc tcatcgggga ggggaacttc ggccaggtca tccgggccat gatcaagaag 2580
gacgggctga agatgaacgc agccatcaaa atgctgaaag agtatgcctc tgaaaatgac 2640
catcgtgact ttgcgggaga actggaagtt ctgtgcaaat tggggcatca ccccaacatc 2700
atcaacctcce tgggggcctyg taagaaccga ggttacttgt atatcgctat tgaatatgcece 2760
ccectacggga acctgctaga ttttetgegg aaaagcceggg tcecctagagac tgacccagcet 2820
tttgctecgag agcatgggac agcctctace cttagctecce ggcagectget gegtttegece 2880
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agtgatgcgg ccaatggcat gcagtacctg agtgagaagc agttcatcca cagggacctg 2940
gctgececgga atgtgctggt cggagagaac ctggcctcca agattgcaga ctteggectt 3000
tcteggggag aggaggttta tgtgaagaag acgatggggce gtctcectgt gegcectggatg 3060
gccattgagt ccctgaacta cagtgtctat accaccaaga gtgatgtctg gtecctttgga 3120
gtcettettt gggagatagt gagecttgga ggtacacccet actgtggcat gacctgtgece 3180
gagctctatg aaaagctgce ccagggctac cgcatggagce agcctcgaaa ctgtgacgat 3240
gaagtgtacg agctgatgcg tcagtgctgg cgggaccgtce cctatgagceg accccccettt 3300
gcccagattg cgctacagct aggccgcatg ctggaagcca ggaaggccta tgtgaacatg 3360
tcgectgtttyg agaacttcac ttacgeggge attgatgcca cagctgagga ggcctga 3417
<210> SEQ ID NO 9
<211> LENGTH: 3375
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: TEK
<310> PATENT DOCUMENT NUMBER: L06139
<400> SEQUENCE: 9
atggactctt tagccagett agttctetgt ggagtcaget tgctecttte tggaactgtg 60
gaaggtgcca tggacttgat cttgatcaat tccctaccte ttgtatctga tgctgaaaca 120
tctetecacct gecattgecte tgggtggege ceccatgage ccatcaccat aggaagggac 180
tttgaagcct taatgaacca gcaccaggat ccgetggaag ttactcaaga tgtgaccaga 240
gaatgggcta aaaaagttgt ttggaagaga gaaaaggcta gtaagatcaa tggtgcttat 300
ttetgtgaag ggcgagttceg aggagaggca atcaggatac gaaccatgaa gatgcgtcaa 360
caagcttcect tcctaccage tactttaact atgactgtgg acaagggaga taacgtgaac 420
atatctttca aaaaggtatt gattaaagaa gaagatgcag tgatttacaa aaatggttcce 480
ttcatccatt cagtgcccceg gcatgaagta cctgatatte tagaagtaca cctgectcat 540
gctecagecee aggatgcetgg agtgtactceg gecaggtata taggaggaaa cctcettcacce 600
tcggecttea ccaggetgat agtccggaga tgtgaagecce agaagtgggyg acctgaatge 660
aaccatctcet gtactgettg tatgaacaat ggtgtctgec atgaagatac tggagaatgce 720
atttgcccte ctgggtttat gggaaggacg tgtgagaagyg cttgtgaact gcacacgttt 780
ggcagaactt gtaaagaaag gtgcagtgga caagagggat gcaagtctta tgtgttctgt 840
cteectgace cctatgggtyg ttectgtgee acaggctgga agggtctgca gtgcaatgaa 900
gcatgccace ctggttttta cgggccagat tgtaagetta ggtgcagetg caacaatggg 960
gagatgtgtg atcgcttcca aggatgtctce tgctctccag gatggcaggg gctccagtgt 1020
gagagagaag gcataccgag gatgacccca aagatagtgg atttgccaga tcatatagaa 1080
gtaaacagtg gtaaatttaa tcccatttgce aaagcttctg getggccget acctactaat 1140
gaagaaatga ccctggtgaa gccggatggg acagtgctec atccaaaaga ctttaaccat 1200
acggatcatt tctcagtagc catattcacc atccaccgga tectceccecccee tgactcagga 1260
gtttgggtcet gcagtgtgaa cacagtggct gggatggtgg aaaagccctt caacatttcet 1320
gttaaagttc ttccaaagce cctgaatgcce ccaaacgtga ttgacactgg acataacttt 1380
gctgtcatca acatcagctce tgagccttac tttggggatg gaccaatcaa atccaagaag 1440
cttctataca aacccgttaa tcactatgag gcttggcaac atattcaagt gacaaatgag 1500
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attgttacac tcaactattt ggaacctcgg acagaatatg aactctgtgt gcaactggtc 1560
cgtcgtggag agggtgggga agggcatcct ggacctgtga gacgcttcac aacagcttcet 1620
atcggactcce ctcectccaag aggtctaaat ctectgecta aaagtcagac cactctaaat 1680
ttgacctggce aaccaatatt tccaagctcg gaagatgact tttatgttga agtggagaga 1740
aggtctgtgc aaaaaagtga tcagcagaat attaaagttc caggcaactt gacttcggtg 1800
ctacttaaca acttacatcc cagggagcag tacgtggtcc gagctagagt caacaccaag 1860
gcccaggggg aatggagtga agatctcact gecttggaccece ttagtgacat tcttectect 1920
caaccagaaa acatcaagat ttccaacatt acacactcct cggctgtgat ttcecttggaca 1980
atattggatg gctattctat ttcttctatt actatccegtt acaaggttca aggcaagaat 2040
gaagaccagc acgttgatgt gaagataaag aatgccacca tcattcagta tcagctcaag 2100
ggcctagage ctgaaacagc ataccaggtg gacatttttg cagagaacaa catagggtca 2160
agcaacccag ccttttcecteca tgaactggtg accctcecccag aatctcaage accagcggac 2220
ctcggagggg ggaagatgcet gettatagcce atccttgget ctgctggaat gacctgectg 2280
actgtgcetgt tggcctttet gatcatattg caattgaaga gggcaaatgt gcaaaggaga 2340
atggcccaag ccttccaaaa cgtgagggaa gaaccagctg tgcagttcaa ctcagggact 2400
ctggccectaa acaggaaggt caaaaacaac ccagatccta caatttatcce agtgcttgac 2460
tggaatgaca tcaaatttca agatgtgatt ggggagggca attttggcca agttcttaag 2520
gcgegcatca agaaggatgg gttacggatg gatgctgcca tcaaaagaat gaaagaatat 2580
gccteccaaag atgatcacag ggactttgca ggagaactgg aagttctttg taaacttgga 2640
caccatccaa acatcatcaa tctcttagga gcatgtgaac atcgaggcta cttgtacctg 2700
gccattgagt acgcgcccca tggaaacctt ctggacttec ttecgcaagag ccgtgtgetg 2760
gagacggacc cagcatttgc cattgccaat agcaccgcgt ccacactgtce ctcecccagcag 2820
cteccttecact tegctgcecga cgtggceccgg ggcatggact acttgagcca aaaacagttt 2880
atccacaggg atctggctgce cagaaacatt ttagttggtg aaaactatgt ggcaaaaata 2940
gcagattttg gattgtcccg aggtcaagag gtgtacgtga aaaagacaat gggaaggctce 3000
ccagtgcgcet ggatggccat cgagtcactg aattacagtg tgtacacaac caacagtgat 3060
gtatggtcct atggtgtgtt actatgggag attgttaget taggaggcac accctactge 3120
gggatgactt gtgcagaact ctacgagaag ctgccccagg gctacagact ggagaagccce 3180
ctgaactgtg atgatgaggt gtatgatcta atgagacaat gctggcggga gaagccttat 3240
gagaggccat catttgccca gatattggtg tccttaaaca gaatgttaga ggagcgaaag 3300
acctacgtga ataccacgct ttatgagaag tttacttatg caggaattga ctgttctget 3360
gaagaagcgg cctag 3375

<210> SEQ ID NO 10

<211>
<212>
<213>
<220>
<221>
<222>
<300>
<300>
<302>
<310>

<400>

LENGTH: 2400

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: CDS
LOCATION: (1)..({(2397

PUBLICATION INFORMATION:
PUBLICATION INFORMATION:

TITLE: beta5 integrin

PATENT DOCUMENT NUMBER: X53002

SEQUENCE: 10
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atg
Met

gecg
Ala

gece
Ala

tgc
Cys

gat
Asp
65

agc
Ser

aag
Lys

gag
Glu

cag
Gln

gac
Asp
145

gge
Gly

ttg
Leu

acg
Thr

cca
Pro

gac
Asp
225

cgg
Arg

gece
Ala

ctyg
Leu

ttg
Leu

gece
Ala

ccg
Pro

cte
Leu

ace
Thr

tce
Ser
50

ctyg
Leu

cca
Pro

ggt
Gly

att
Ile

gtt
Val
130

cte
Leu

ace
Thr

gga
Gly

gca
Ala

aat
Asn
210

aga
Arg

aac
Asn

gte
Val

gtg
Val

gga
Gly
290

aac
Asn

cgg
Arg

ctyg
Leu

tca
Ser
35

aaa
Lys

agg
Arg

gece
Ala

tcg
Ser

gece
Ala
115

cge
Arg

tce
Ser

aaa
Lys

ttt
Phe

ccg
Pro
195

tgce
Cys

gtg
Val

cga
Arg

tgce
Cys

ttc
Phe
275

gge
Gly

gag
Glu

gece
Ala

cce
Pro
20

tgt
Cys

gag
Glu

gca
Ala

agc
Ser

gge
Gly
100

gtg
Val

cag
Gln

ctyg
Leu

cte
Leu

999
Gly
180

agg
Arg

gte
Val

gac
Asp

gat
Asp

aag
Lys
260

aca

Thr

ctyg
Leu

tac
Tyr

ceg
Pro

cgg
Arg

gaa
Glu

gac
Asp

aac
Asn

agc
Ser
85

tct
Ser

aac
Asn

gtg
Val

tecc
Ser

gecg
Ala
165

tct
Ser

tac
Tyr

cece
Pro

agc
Ser

gece
Ala
245

gag
Glu

aca
Thr

gtg
Val

aca
Thr

gecg
Ala

cte
Leu

gaa
Glu

tte
Phe

ctt
Leu
70

tte
Phe

gca
Ala

cte
Leu

gag
Glu

atg
Met
150

gag
Glu

ttt
Phe

cag
Gln

tecc
Ser

tte
Phe
230

cct

Pro

aag
Lys

gat
Asp

cag
Gln

gca
Ala

ceg
Pro

gca
Ala

tgt
Cys

gga
Gly
55

gte
Val

cat
His

gge
Gly

cgg
Arg

gac
Asp
135

aag
Lys

gag
Glu

gtt
Val

acce
Thr

ttt
Phe
215

aat
Asn

gag
Glu

att
Ile

gat
Asp

cca
Pro
295

tecc
Ser

ctyg
Leu

ggt
Gly

ctyg
Leu
40

agc
Ser

aaa
Lys

gte
Val

tgg
Trp

cce
Pro
120

tat
Tyr

gat
Asp

atg
Met

gat
Asp

aat
Asn
200

999
Gly

gag
Glu

999
Gly

gge
Gly

gtg
Val
280

cac

His

aac
Asn

tac
Tyr

cte
Leu
25

cta
Leu

cca
Pro

aat
Asn

ctyg
Leu

gac
Asp
105

ggt
Gly

cct
Pro

gac
Asp

agg
Arg

aag
Lys
185

ccg
Pro

ttc
Phe

gaa
Glu

gge
Gly

tgg
Trp
265

cccC

Pro

gat
Asp

cag
Gln

gece
Ala
10

aac
Asn

ate
Ile

cgg
Arg

gge
Gly

agg
Arg

gte
Val

gac
Asp

gtg
Val

ttg
Leu

aag
Lys
170

gac
Asp

tgce
Cys

cge
Arg

gtt
Val

ttt
Phe
250

cga

Arg

cac
His

gge
Gly

atg
Met

tge
Cys

ata
Ile

cac
His

tce
Ser

tgt
Cys
75

agc
Ser

att
Ile

aag
Lys

gac
Asp

gac
Asp
155

cte
Leu

ate
Ile

att
Ile

cat
His

€99
Arg
235

gat

Asp

aag
Lys

ate
Ile

cag
Gln

gac
Asp

cte
Leu

tgc
Cys

cca
Pro

ate
Ile
60

gga
Gly

ctyg
Leu

cag
Gln

acce
Thr

ctyg
Leu
140

Asn

acce
Thr

tct
Ser

ggt
Gly

ctyg
Leu
220

aaa
Lys

gca
Ala

gat
Asp

gca
Ala

tgc
Cys
300

tat
Tyr

ctyg
Leu

act
Thr

aaa
Lys
45

acce
Thr

ggt
Gly

cece
Pro

atg
Met

acce
Thr
125

tac
Tyr

ate
Ile

agc
Ser

cct
Pro

tac
Tyr
205

ctyg
Leu

cag
Gln

gta
Val

gca
Ala

ttg
Leu
285

cac

His

cca
Pro

999
Gly

agt
Ser
30

tgt
Cys

tct
Ser

gag
Glu

cte
Leu

aca
Thr
110

ttc
Phe

tac
Tyr

cgg
Arg

aac
Asn

ttc
Phe
190

aag
Lys

cct
Pro

agg
Arg

cte
Leu

ctyg
Leu
270

gat

Asp

ctyg
Leu

tce
Ser

cte
Leu
15

gga
Gly

gece
Ala

cgg
Arg

ata
Ile

agc
Ser
95

cca
Pro

cag
Gln

ctyg
Leu

agc
Ser

ttc
Phe
175

tce
Ser

ttg
Leu

cte
Leu

gtg
Val

cag
Gln
255

cat

His

gga
Gly

aac
Asn

ctt
Leu

tgce
Cys

agt
Ser

tgg
Trp

tgt
Cys

gag
Glu
80

agc
Ser

cag
Gln

cta
Leu

atg
Met

ctyg
Leu
160

cgg
Arg

tac
Tyr

ttt
Phe

aca
Thr

tce
Ser
240

gca

Ala

ttg
Leu

aaa
Lys

gag
Glu

gece
Ala

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960
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305 310 315 320
ttg ctt gga gag aaa ttg gca gag aac aac atc aac ctc atc ttt gca 1008
Leu Leu Gly Glu Lys Leu Ala Glu Asn Asn Ile Asn Leu Ile Phe Ala
325 330 335
gtg aca aaa aac cat tat atg ctg tac aag aat ttt aca gcc ctg ata 1056
Val Thr Lys Asn His Tyr Met Leu Tyr Lys Asn Phe Thr Ala Leu Ile
340 345 350
cct gga aca acg gtg gag att tta gat gga gac tcc aaa aat att att 1104
Pro Gly Thr Thr Val Glu Ile Leu Asp Gly Asp Ser Lys Asn Ile Ile
355 360 365
caa ctg att att aat gca tac aat agt atc cgg tct aaa gtg gag ttg 1152
Gln Leu Ile Ile Asn Ala Tyr Asn Ser Ile Arg Ser Lys Val Glu Leu
370 375 380
tca gtc tgg gat cag cct gag gat ctt aat ctc ttc ttt act gct acc 1200
Ser Val Trp Asp Gln Pro Glu Asp Leu Asn Leu Phe Phe Thr Ala Thr
385 390 395 400
tgc caa gat ggg gta tce tat cct ggt cag agg aag tgt gag ggt ctg 1248
Cys Gln Asp Gly Val Ser Tyr Pro Gly Gln Arg Lys Cys Glu Gly Leu
405 410 415
aag att ggg gac acg gca tct ttt gaa gta tca ttg gag gcc cga agc 1296
Lys Ile Gly Asp Thr Ala Ser Phe Glu Val Ser Leu Glu Ala Arg Ser
420 425 430
tgt ccc agc aga cac acg gag cat gtg ttt gce ctg c¢gg ccg gtg gga 1344
Cys Pro Ser Arg His Thr Glu His Val Phe Ala Leu Arg Pro Val Gly
435 440 445
ttc ¢gg gac agc ctg gag gtg ggg gtc acc tac aac tgc acg tgc ggc 1392
Phe Arg Asp Ser Leu Glu Val Gly Val Thr Tyr Asn Cys Thr Cys Gly
450 455 460
tgc agce gtg ggg ctg gaa ccc aac agc gcc agg tgc aac ggg agc ggg 1440
Cys Ser Val Gly Leu Glu Pro Asn Ser Ala Arg Cys Asn Gly Ser Gly
465 470 475 480
acc tat gtc tgc gge ctg tgt gag tgc agc ccc gge tac ctg ggce acc 1488
Thr Tyr Val Cys Gly Leu Cys Glu Cys Ser Pro Gly Tyr Leu Gly Thr
485 490 495
agg tgc gag tgc cag gat ggg gag aac cag agc gtg tac cag aac ctg 1536
Arg Cys Glu Cys Gln Asp Gly Glu Asn Gln Ser Val Tyr Gln Asn Leu
500 505 510
tgc c¢gg gag gca gag ggc aag cca ctg tgc agc ggg cgt ggg gac tgc 1584
Cys Arg Glu Ala Glu Gly Lys Pro Leu Cys Ser Gly Arg Gly Asp Cys
515 520 525
agc tgc aac cag tgc tce tge ttc gag agce gag ttt ggc aag atc tat 1632
Ser Cys Asn Gln Cys Ser Cys Phe Glu Ser Glu Phe Gly Lys Ile Tyr
530 535 540
ggg cct ttc tgt gag tgc gac aac ttc tce tgt gec agg aac aag gga 1680
Gly Pro Phe Cys Glu Cys Asp Asn Phe Ser Cys Ala Arg Asn Lys Gly
545 550 555 560
gtc ctc tgce tca ggc cat ggce gag tgt cac tgce ggg gaa tgc aag tgc 1728
Val Leu Cys Ser Gly His Gly Glu Cys His Cys Gly Glu Cys Lys Cys
565 570 575
cat gca ggt tac atc ggg gac aac tgt aac tgc tcg aca gac atc agc 1776
His Ala Gly Tyr Ile Gly Asp Asn Cys Asn Cys Ser Thr Asp Ile Ser
580 585 590
aca tgc cgg ggc aga gat ggc cag atc tgc agc gag cgt ggg cac tgt 1824
Thr Cys Arg Gly Arg Asp Gly Gln Ile Cys Ser Glu Arg Gly His Cys
595 600 605
cte tgt ggg cag tgc caa tgc acg gag ccg ggg gcc ttt ggg gag atg 1872
Leu Cys Gly Gln Cys Gln Cys Thr Glu Pro Gly Ala Phe Gly Glu Met
610 615 620
tgt gag aag tgc ccc acc tgc ccg gat gca tgc agc acc aag aga gat 1920
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Cys Glu Lys
625

tge gtc gag
Cys Val Glu

tgc cac agce
Cys His Ser

gtg aaa gat
Val Lys Asp
675

gac tgc gtc
Asp Cys Val
690

aac ctg acc
Asn Leu Thr
705

atg acc atc
Met Thr Ile

gca ctec ctg
Ala Leu Leu

gag ttt gca
Glu Phe Ala
755

gct tca aat
Ala Ser Asn
770

ttc acc ttc
Phe Thr Phe
785

<210> SEQ I
<211> LENGT.
<212> TYPE:

Cys Pro Thr Cys Pro
630

tgc ctg ctg cte cac
Cys Leu Leu Leu His

645

cta tge agg gat gag
Leu Cys Arg Asp Glu

660

gac cag gag gct gtg
Asp Gln Glu Ala Val

680

atg atg ttc acc tat
Met Met Phe Thr Tyr

695

gte ctce agg gag cca
Val Leu Arg Glu Pro
710

ctec ctg gct gtg gtc
Leu Leu Ala Val Val

725

get atce tgg aag ctg
Ala Ile Trp Lys Leu

740

aag ttt cag agc gag
Lys Phe Gln Ser Glu

760

cca tta tac aga aag
Pro Leu Tyr Arg Lys

775

aac aag ttc aac aaa
Asn Lys Phe Asn Lys
790

D NO 11
H: 2367
DNA

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: beta3 integrin
<310> PATENT DOCUMENT NUMBER: NM000212

<400> SEQUENCE: 11

atgcgagege

gegggegttyg

cagtgectygg

tcaccteget

gagttcccag

ggagacagct

gatgattcga

tactacttga

ggtaccaagce

gecatttgtgyg

aaccecetget

acgctaactg

aaccgagatg

ggccgceggcec

gegtaggagg

ctgtgagece

gtgacctgaa

tgagtgaggce

cccaggteac

agaatttcte

tggacctgte

tggccaccca

acaagcctgt

atgatatgaa

accaggtgac

ccccagagygyg

ceggeegete

gcccaacatce

catgtgtgee

ggagaatctyg

ccgagtacta

tcaagtcagt

catccaagtyg

ttactccatg

gatgcgaaag

gtcaccatac

gaccacctge

ccgetteaat

tggctttgat

Asp

tct
Ser

gtg
Val
665

cta
Leu

gtg
Val

gag
Glu

ggt
Gly

ctt
Leu
745

cga

Arg

cct
Pro

tce
Ser

Ala

999
Gly
650

ate
Ile

tgt
Cys

gag
Glu

tgt
Cys

agc
Ser
730

gte
Val

tce
Ser

ate
Ile

tac
Tyr

Cys
635

aaa
Lys

aca
Thr

tte
Phe

cte
Leu

gga
Gly
715

ate
Ile

ace
Thr

agg
Arg

tce
Ser

aat
Asn
795

tgggcgactg

tgtaccacge

tggtgcetetyg

ctgaaggata

daggacaggce

ccccagagga

cggcaggtgg

aaggatgatc

ctcaccagta

atgtatatct

ttgcccatgt

gaggaagtga

gccatcatge

Ser Thr Lys

cct gac aac
Pro Asp Asn

tgg gtg gac
Trp Val Asp

670
tac aaa acc

Tyr Lys Thr
685

cce agt ggg
Pro Ser Gly
700

aac acc ccc

Asn Thr Pro

cte ctt gtt
Leu Leu Val

atc cac gac
Ile His Asp
750
gee cge tat
Ala Arg Tyr
765
acg cac act
Thr His Thr
780

gge act gtg
Gly Thr Val

tgctggeget
gaggtgtgag
atgaggcect
actgtgcece
ccctcagega
ttgcactcey
aggattaccc
tgtggagcat
acctgeggat
ccccaccaga
ttggctacaa
agaagcagag

aggctacagt

Arg Asp
640

cag acc
Gln Thr
655

acc atc

Thr Ile

gce aag
Ala Lys

aag tcc
Lys Ser

aac gcc
Asn Ala
720

ggg ctt
Gly Leu
735

¢gg agg
Arg Arg

gaa atg
Glu Met

gtg gac
Val Asp

gac tga
Asp

gggggegetg

ctcctgecag

gectetggge

agaatccatc
caagggctet
getecggeca
tgtggacatc
ccagaacctyg
tggctteggg
ggcectcegaa
acacgtgcetyg
tgtgtcacgyg

ctgtgatgaa

1968

2016

2064

2112

2160

2208

2256

2304

2352

2400

60

120

180

240

300

360

420

480

540

600

660

720

780
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aagattggct ggaggaatga tgcatcccac ttgetggtgt ttaccactga tgccaagact 840
catatagcat tggacggaag gctggcagge attgtccage ctaatgacgg gcagtgtcat 900
gttggtagtyg acaatcatta ctctgectcee actaccatgg attatccectce tttggggetg 960
atgactgaga agctatccca gaaaaacatc aatttgatct ttgcagtgac tgaaaatgta 1020
gtcaatctct atcagaacta tagtgagctc atcccaggga ccacagttgg ggttcectgtcece 1080
atggattcca gcaatgtcct ccagctcatt gttgatgett atgggaaaat ccgttctaaa 1140
gtagagctgg aagtgcgtga cctceccctgaa gagttgtcte tatccttcaa tgccacctge 1200
ctcaacaatg aggtcatccc tggcctcaag tcttgtatgg gactcaagat tggagacacg 1260
gtgagcttca gcattgaggce caaggtgcga ggctgtccec aggagaagga gaagtccttt 1320
accataaagc ccgtgggcett caaggacagc ctgatcgtcecce aggtcacctt tgattgtgac 1380
tgtgcctgee aggcccaagce tgaacctaat agccatcget gcaacaatgg caatgggacce 1440
tttgagtgtg gggtatgccg ttgtgggcct ggctggetgg gatcccagtg tgagtgctca 1500
gaggaggact atcgccctte ccagcaggac gaatgcagec ceegggaggg tcageccgte 1560
tgcagccagce ggggcgagtyg cctcectgtggt caatgtgtet geccacagcag tgactttggce 1620
aagatcacgg gcaagtactg cgagtgtgac gacttctect gtgtccgcta caagggggag 1680
atgtgctcag gccatggcca gtgcagetgt ggggactgcece tgtgtgactce cgactggacce 1740
ggctactact gcaactgtac cacgcgtact gacacctgca tgtccagcaa tgggctgcetg 1800
tgcagcggcece gecggcaagtyg tgaatgtgge agetgtgtet gtatccagece gggctcectat 1860
ggggacacct gtgagaagtg ccccacctge ccagatgcct gcacctttaa gaaagaatgt 1920
gtggagtgta agaagtttga ccgggagccc tacatgaccg aaaatacctg caaccgttac 1980
tgccgtgacg agattgagtc agtgaaagag cttaaggaca ctggcaagga tgcagtgaat 2040
tgtacctata agaatgagga tgactgtgtc gtcagattcc agtactatga agattctagt 2100
ggaaagtcca tcecctgtatgt ggtagaagag ccagagtgtc ccaagggccc tgacatcctg 2160
gtggtcctge tcectcagtgat gggggccatt ctgctcattg gecttgececge cctgctcecatce 2220
tggaaactcc tcatcaccat ccacgaccga aaagaattcg ctaaatttga ggaagaacgc 2280
gccagagcaa aatgggacac agccaacaac ccactgtata aagaggccac gtctacctte 2340
accaatatca cgtaccgggg cacttaa 2367
<210> SEQ ID NO 12
<211> LENGTH: 3147
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: alpha v intergrin
<310> PATENT DOCUMENT NUMBER: NM0022210
<400> SEQUENCE: 12
atggctttte cgcegeggeg acggetgege cteggtecee geggectece gettettete 60
tecgggactee tgctacctet gtgccgegece ttcaacctag acgtggacag tcctgecgag 120
tactctggee ccgagggaag ttacttegge ttegeegtgg atttettegt geccagegeg 180
tctteccgga tgtttettet cgtgggaget cecaaagcaa acaccaccca gcectgggatt 240
gtggaaggag ggcaggtcct caaatgtgac tggtcttcta cccgceeggtg ccagcecaatt 300
gaatttgatyg caacaggcaa tagagattat gccaaggatg atccattgga atttaagtcc 360
catcagtggt ttggagcatc tgtgaggtcg aaacaggata aaattttgge ctgtgcccca 420
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ttgtaccatt ggagaactga gatgaaacag gagcgagagce ctgttggaac atgctttett 480
caagatggaa caaagactgt tgagtatgct ccatgtagat cacaagatat tgatgctgat 540
ggacagggat tttgtcaagg aggattcagc attgatttta ctaaagctga cagagtactt 600
cttggtggte ctggtagett ttattggcaa ggtcagetta ttteggatca agtggcagaa 660
atcgtatcta aatacgaccc caatgtttac agcatcaagt ataataacca attagcaact 720
cggactgcac aagctatttt tgatgacage tatttgggtt attctgtgge tgtcggagat 780
ttcaatggtg atggcataga tgactttgtt tcaggagtte caagagcagce aaggactttg 840
ggaatggttt atatttatga tgggaagaac atgtcctcct tatacaattt tactggcgag 900
cagatggctg catatttcgg attttctgta getgccactyg acattaatgg agatgattat 960
gcagatgtgt ttattggagc acctctcttc atggatcgtg gcectctgatgg caaactccaa 1020
gaggtggggc aggtctcagt gtctctacag agagcttcag gagacttcca gacgacaaag 1080
ctgaatggat ttgaggtctt tgcacggttt ggcagtgcca tagctceccttt gggagatctg 1140
gaccaggatg gtttcaatga tattgcaatt gctgctccat atgggggtga agataaaaaa 1200
ggaattgttt atatcttcaa tggaagatca acaggcttga acgcagtccc atctcaaatc 1260
cttgaagggc agtgggctgce tcgaagcatg ccaccaagct ttggctattce aatgaaagga 1320
gccacagata tagacaaaaa tggatatcca gacttaattg taggagcttt tggtgtagat 1380
cgagctatct tatacagggc cagaccagtt atcactgtaa atgctggtct tgaagtgtac 1440
cctagcattt taaatcaaga caataaaacc tgctcactgc ctggaacagc tctcaaagtt 1500
tcetgtttta atgttaggtt ctgcttaaag gcagatggca aaggagtact tcccaggaaa 1560
cttaatttcc aggtggaact tcettttggat aaactcaagc aaaagggagc aattcgacga 1620
gcactgttte tctacagcag gtccccaagt cactccaaga acatgactat ttcaaggggyg 1680
ggactgatgc agtgtgagga attgatagcg tatctgcggg atgaatctga atttagagac 1740
aaactcactc caattactat ttttatggaa tatcggttgg attatagaac agctgctgat 1800
acaacaggct tgcaacccat tcttaaccag ttcacgectg ctaacattag tcgacaggct 1860
cacattctac ttgactgtgg tgaagacaat gtctgtaaac ccaagctgga agtttctgta 1920
gatagtgatc aaaagaagat ctatattggg gatgacaacc ctctgacatt gattgttaag 1980
gctcagaatc aaggagaagg tgcctacgaa gctgagctca tegttteccat tccactgcecag 2040
gctgatttca tcecggggttgt ccgaaacaat gaagccttag caagactttce ctgtgcattt 2100
aagacagaaa accaaactcg ccaggtggta tgtgaccttyg gaaacccaat gaaggctgga 2160
actcaactct tagctggtcet tegtttcagt gtgcaccagce agtcagagat ggatacttct 2220
gtgaaatttyg acttacaaat ccaaagctca aatctatttg acaaagtaag cccagttgta 2280
tctcacaaag ttgatcttge tgttttagct gcagttgaga taagaggagt ctcgagtcect 2340
gatcatatct ttctteccgat tccaaactgg gagcacaagg agaaccctga gactgaagaa 2400
gatgttgggc cagttgttca gcacatctat gagctgagaa acaatggtcc aagttcattce 2460
agcaaggcaa tgctccatct tcagtggcct tacaaatata ataataacac tcectgttgtat 2520
atccttcecatt atgatattga tggaccaatg aactgcactt cagatatgga gatcaaccct 2580
ttgagaatta agatctcatc tttgcaaaca actgaaaaga atgacacggt tgccgggcaa 2640
ggtgagcggg accatctcat cactaagcgg gatcttgcec tcagtgaagg agatattcac 2700
actttgggtt gtggagttgc tcagtgcttg aagattgtct geccaagttgg gagattagac 2760



71

US 9,074,213 B2

-continued

72

agaggaaaga
aaagaaaatc
tttccttata
gtcacctggyg
gttctagcag
tttaaacggyg

aatggtgaag

gtgcaatctt
agaatcattc
agaatcttce
gcattcagee
gattgttget
tceggecace

gaaactcaga

<210> SEQ ID NO 13
<211> LENGTH: 402

<212> TYPE:

DNA

gtacgtaaag
ctattctetg
aattgaggat
agcgccecatg
actggetgtt
tcaagaagaa

aacttaa

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:

<302> TITLE: CaSm

tcattactgt ggactgagac ttttatgaat

aagtcgtetg

atcaccaact

cctgtgectyg

ttggtatttyg

caagaaaggg

<310> PATENT DOCUMENT NUMBER: AF000177

<400> SEQUENCE: 13

atgaactata

ctgettegag

ttagtgctac

cgagggattt

aaggagagtg

gtggaacagce

ggtcttteca

tgcctggeac

atggaaggac

atcagactgt

ttgtggtcag

acacacccct

agaccaagct

ttcctegage

<210> SEQ ID NO 14
<211> LENGTH: 1923

<212> TYPE:

DNA

cgccagecte

acttataggc

ggagcgtatt

aggagaaaat

ccagcaagta

ggaagcagag

agatactctt

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: c-myb
<310> PATENT DOCUMENT NUMBER: NMO005375

<400> SEQUENCE: 14

atggcccgaa

atgtgtgacc

acaaggtgga

gatgactgga

cgatggcaga

cagagagtga

cacttaaagg

gaagttaaga

agactgggga

atcaagaacc

gagtcttcaa

atgggttttyg

aacaacgact

taccctgtag

cagagacact

gaccceggcea

atgactatga

ccegggaaga

aagttattge

aagtactaaa

tagagcttgt

ggagaattgg

aaaccteetyg

acagatggge

actggaattc

aagccageca

ctcaggetec

attcctatta

cgttacatgt

ataatgatga

cagcatatat

tgggctgett

ggatgaaaaa

caattatctc

cecctgagete

acagaaatac

aaaacaatgt

gacagaagag

agaaatcgca

tacaatgcgt

gccagcagtyg

gectacaget

ccacatttct

aaatatagtc

agaccctgag

atcgaggaca

tttttaagaa

catgtgggca

gtggtcctac

tccattgaag

aagttgaaag

gatgagtact

agcagtgacg

cccaagtetyg

ctgaagaagc

ccgaatcgaa

atcaagggtc

ggtccgaaac

agggagaggt

gaagacagaa

aagctactge

cggaaggtcg

gccacaagcet

caactceccetyg

gaagcacaaa

aatgtcccte

aaggaaaagc

cttcatttaa

ccacattggt

tgtgggtgat

taatgtacag

agcagcttca

(cancer associated SM-like oncogene)

ttgacaaaaa

gcattgatca

aaaaatacgg

taggagaaat

aaattctaga

tgcaggcect

aa

aggatgatga

gaaagcgtca

tggtggaaca

cagatgtgca

cttggaccaa

gttggtetgt

ggcataacca

ttatttacca

ctggacgaac

aacaggaagg

tccagaagaa

ccactggeca

atgtctccag

agccagetge

gaataaagga

tgtcatagag

taccactaat

cattttagca

gatgggettt

acctcatgaa

gcacttggtt

atttgcaaac

tgatattect

agacttggaa

agaacaaagg

gaaggaccga

ggactttgag

cttggggaaa

gaatggaaca

gtgccagcac

agaagaagat

tattgccaag

cttgaatcca

ggcacacaag

tgataatgct

ttatctgcag

cagtcatttyg

geccactgtt

tcatgttcca

cgcagecatt

attagaattg

2820

2880

2940

3000

3060

3120

3147

60

120

180

240

300

360

402

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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ctectaatgt caaccgagaa tgagctaaaa ggacagcagyg tgctaccaac acagaaccac 960
acatgcagct acccegggtg gcacagcacce accattgecg accacaccag acctcatgga 1020
gacagtgcac ctgtttcctg tttgggagaa caccactcca ctceccatctcet gccagcggat 1080
cctggetece tacctgaaga aagcgecteg ccagcaaggt gcatgategt ccaccaggge 1140
accattctgg ataatgttaa gaacctctta gaatttgcag aaacactcca atttatagat 1200
tctttettaa acacttccag taaccatgaa aactcagact tggaaatgcce ttcetttaact 1260
tccaccecce tcattggtca caaattgact gttacaacac catttcatag agaccagact 1320
gtgaaaactc aaaaggaaaa tactgttttt agaaccccag ctatcaaaag gtcaatctta 1380
gaaagctcte caagaactcce tacaccattc aaacatgcac ttgcagctca agaaattaaa 1440
tacggtccce tgaagatgcect acctcagaca ccctctcatce tagtagaaga tcectgcaggat 1500
gtgatcaaac aggaatctga tgaatctgga tttgttgctg agtttcaaga aaatggacca 1560
ccettactga agaaaatcaa acaagaggtg gaatctccaa ctgataaatc aggaaacttce 1620
ttectgctcac accactggga aggggacagt ctgaataccc aactgttcac gcagacctcg 1680
cctgtgecgag atgcaccgaa tattcttaca agctccgttt taatggcacc agcatcagaa 1740
gatgaagaca atgttctcaa agcatttaca gtacctaaaa acaggtccct ggcgagcccce 1800
ttgcagcectt gtagcagtac ctgggaacct gcatcctgtg gaaagatgga ggagcagatg 1860
acatcttcca gtcaagctceg taaatacgtg aatgcattct cagcccggac getggtcatg 1920
tga 1923
<210> SEQ ID NO 15
<211> LENGTH: 544
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: c-myc
<310> PATENT DOCUMENT NUMBER: J00120
<400> SEQUENCE: 15
gacccccegayg ctgtgetget cgeggecgece accgeeggge ceeggecgte cetggetecce 60
ctectgecte gagaagggca gggcttcetca gaggettgge gggaaaaaga acggagggag 120
ggatcgeget gagtataaaa gcocggttttce ggggetttat ctaacteget gtagtaattce 180
cagcgagagg cagagggagc gagcgggcegg ccggctaggg tggaagagcec gggcgagceag 240
agctgegetyg cgggegtect gggaagggag atccggageg aataggggge ttcegectetg 300
geecagecect ceegetgate ccoccagecag cggtcecgcaa cecttgecge atccacgaaa 360
ctttgcccat agcageggge gggcactttg cactggaact tacaacaccce gagcaaggac 420
gegactcetee cgacgegggg aggctattcet geccatttgg ggacacttece cegecgetge 480
caggacccge ttctectgaaa ggctctectt geagetgett agacgetgga tttttttegg 540
gtag 544

<210> SEQ ID NO 16
<211> LENGTH: 618

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:

<302> TITLE:

ephrin-Al

<310> PATENT DOCUMENT NUMBER: NM004428

<400> SEQUENCE: 16
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atggagttce tctgggecce tcectettgggt ctgtgctgea gtetggeege tgctgatcege 60
cacaccgtcet tctggaacag ttcaaatcce aagttccgga atgaggacta caccatacat 120
gtgcagctga atgactacgt ggacatcatc tgtccgcact atgaagatca ctctgtggea 180
gacgctgeca tggagcagta catactgtac ctggtggage atgaggagta ccagetgtge 240
cagceccagt ccaaggacca agtccgetgg cagtgcaacce ggceccagtge caagcatgge 300
ccggagaage tgtctgagaa gttccagege ttcacacctt tcaccctggyg caaggagtte 360
aaagaaggac acagctacta ctacatctcc aaacccatcce accagcatga agaccgetge 420
ttgaggttga aggtgactgt cagtggcaaa atcactcaca gtcctcagge ccatgtcaat 480
ccacaggaga agagacttgc agcagatgac ccagaggtge gggttctaca tagcatcggt 540
cacagtgctg ccccacgect cttcccactt gectggactyg tgetgctect tccacttetg 600
ctgctgcaaa ccccgtga 618
<210> SEQ ID NO 17
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
atggegeceg cgcagegece getgcteceg ctgetgetee tgetgttace getgecgecyg 60
cegeectteg cgcgegecga ggacgecgece cgegecaact cggaccgcta cgcecgtcetac 120
tggaaccgca gcaaccccag gttccacgca ggegeggggyg acgacggegyg gggctacacyg 180
gtggaggtga gcatcaatga ctacctggac atctactgcce cgcactatgg ggcegecgetyg 240
cegeeggeceg agegecatgga gcactacgtg ctgtacatgg tcaacggega gggcecacgece 300
tcctgegace accgecageg cggcttcaag cgetgggagt gcaaccggee cgceggegece 360
ggggggcecege tcaagttcte ggagaagttc cagctcttca cgeccttete cetgggette 420
gagttcegge ceggccacga gtattactac atctctgeca cgectceccaa tgetgtggac 480
cggcectgee tgcgactgaa ggtgtacgtg cggecgacca acgagaccct gtacgaggcet 540
cctgagecca tcettcaccag caataacteg tgtagcagece cgggeggetyg ccgectette 600
ctcagcacca tcccegtget ctggacccte ctgggttect ag 642
<210> SEQ ID NO 18
<211> LENGTH: 717
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin-A3
<310> PATENT DOCUMENT NUMBER: XM001787
<400> SEQUENCE: 18
atggeggegg ctcegetget getgetgetg ctgetegtge cegtgcecget getgecgetg 60
ctggeccaag ggcccggagg ggcgctggga aaccggcatyg cggtgtactyg gaacagetce 120
aaccagcacce tgcggcgaga gggctacacce gtgcaggtga acgtgaacga ctatctggat 180
atttactgce cgcactacaa cagctegggg gtgggcceeyg gggegggace ggggeccgga 240
ggcggggcayg agcagtacgt gctgtacatg gtgagecgca acggctaccg cacctgcaac 300
gecagecagyg gcttcaageg ctgggagtge aaccggecge acgccccgca cagecccate 360
aagttctcegg agaagttcca gecgctacage gecttcetete tgggctacga gttcecacgece 420
ggccacgagt actactacat ctccacgccce actcacaacc tgcactggaa gtgtctgagg 480
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atgaaggtgt tcgtctgetg cgcctcecaca tegeacteeg gggagaagece ggtccccact 540
ctececcagt tcaccatggg ccccaatatg aagatcaacyg tgctggaaga ctttgaggga 600
gagaacccte aggtgcccaa gcttgagaag agcatcageg ggaccagecc caaacgggaa 660
cacctgecee tggeegtggg catcgectte ttectcatga cgttettgge ctectag 717
<210> SEQ ID NO 19
<211> LENGTH: 606
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin-A3
<310> PATENT DOCUMENT NUMBER: XM001784
<400> SEQUENCE: 19
atgcggetge tgccectget geggactgte ctetgggeceyg cgttectegyg ctecectetyg 60
cgeggggget ccagecteceg ccacgtagte tactggaact ccagtaacce caggttgett 120
cgaggagacg ccgtggtgga getgggecte aacgattacce tagacattgt ctgceccccac 180
tacgaaggce cagggceccce tgagggeccce gagacgtttg ctttgtacat ggtggactgg 240
ccaggctatg agtcectgeca ggcagaggge ceccgggect acaagcegetyg ggtgtgetcee 300
ctgcectttyg gccatgttca attctcagag aagattcage gcttcacacce cttcteecte 360
ggctttgagt tcttacctgg agagacttac tactacatct cggtgcccac tccagagagt 420
tctggecagt gettgagget ccaggtgtet gtetgctgea aggagaggaa gtctgagtca 480
geecatectyg ttgggagcece tggagagagt ggcacatcag ggtggcegagg gggggacact 540
ccecagecccce tetgtcectett getattactg ctgcecttetga ttcecttegtet tetgcecgaatt 600
ctgtga 606
<210> SEQ ID NO 20
<211> LENGTH: 687
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin-A5
<310> PATENT DOCUMENT NUMBER: NM001962
<400> SEQUENCE: 20
atgttgcacg tggagatgtt gacgctggtg tttetggtge tetggatgtyg tgtgttcage 60
caggacccegg gctcecaagge cgtcgecgac cgectacgetyg tctactggaa cagcagcaac 120
cccagattee agaggggtga ctaccatatt gatgtctgta tcaatgacta cctggatgtt 180
ttetgeccte actatgagga ctccgtecca gaagataaga ctgagcgcta tgtectctac 240
atggtgaact ttgatggcta cagtgcctge gaccacactt ccaaagggtt caagagatgg 300
gaatgtaacc ggcctcacte tccaaatgga ccgctgaagt tctctgaaaa attccagetce 360
ttcactccct tttetectagg atttgaatte aggccaggece gagaatattt ctacatctcee 420
tctgcaatcee cagataatgg aagaaggtcce tgtctaaage tcaaagtcett tgtgagacca 480
acaaatagct gtatgaaaac tataggtgtt catgatcgtg ttttecgatgt taacgacaaa 540
gtagaaaatt cattagaacc agcagatgac accgtacatg agtcagccga gccatccege 600
ggcgagaacyg cggcacaaac accaaggata cccagccgec ttttggcaat cctactgtte 660
ctecctggcga tgcttttgac attatag 687

<210> SEQ ID NO 21
<211> LENGTH: 2955
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21
atggccctgg attatctact actgctecte ctggcatceeg cagtggcetge gatggaagaa 60
acgttaatgg acaccagaac ggctactgca gagcetggget ggacggccaa tcctgegtcece 120
gggtgggaayg aagtcagtgg ctacgatgaa aacctgaaca ccatccgcac ctaccaggtg 180
tgcaatgtct tcgagcccaa ccagaacaat tggetgcteca ccaccttcat caaccggcegg 240
ggggceccate gcatctacac agagatgcge ttcactgtga gagactgcag cagectcect 300
aatgtcccag gatcctgcaa ggagacctte aacttgtatt actatgagac tgactctgte 360
attgccacca agaagtcagce cttctggtet gaggcccect acctcaaagt agacaccatt 420
gctgcagatyg agagcttcte ccaggtggac tttgggggaa ggctgatgaa ggtaaacaca 480
gaagtcagga gctttgggee tcttactcegg aatggttttt acctcegettt tcaggattat 540
ggagcctgta tgtctecttet ttetgteegt gtcttecttca aaaagtgtcce cagcattgtg 600
caaaattttg cagtgtttcc agagactatg acaggggcag agagcacatc tctggtgatt 660
gcteggggea catgcatccee caacgcagag gaagtggacg tgcccatcaa actctactge 720
aacggggatg gggaatggat ggtgcctatt gggcgatgea cctgcaagece tggctatgag 780
cctgagaaca gcegtggecatg caaggcttge cctgcaggga cattcaagge cagccaggaa 840
gctgaagget gcetcccactg cccctecaac agecgetcece ctgcagagge gtcectceccatce 900
tgcacctgte ggaccggtta ttaccgageg gactttgace cteccagaagt ggcatgcact 960
agcgtceccat caggtcccceg caatgttatce tcecatcgtca atgagacgtce catcattcectg 1020
gagtggcacc ctccaaggga gacaggtggg cgggatgatg tgacctacaa catcatctge 1080
aaaaagtgcce gggcagaccg ccggagctge tccegcectgtg acgacaatgt ggagtttgtg 1140
cccaggcage tgggectgac ggagtgecge gtetccatca gecagectgtyg ggcccacace 1200
ccctacacct ttgacatcca ggccatcaat ggagtctceca gcaagagtcecce ctteccccca 1260
cagcacgtct ctgtcaacat caccacaaac caagccgcecc cctccaccgt teccatcatg 1320
caccaagtca gtgccactat gaggagcatc accttgtcat ggccacagece ggagcagccce 1380
aatggcatca tcctggacta tgagatccgg tactatgaga aggaacacaa tgagttcaac 1440
tcetecatgg ccaggagtca gaccaacaca gcaaggattg atgggctgceg gectggcatg 1500
gtatatgtgg tacaggtgcg tgcccgcact gttgctgget acggcaagtt cagtggcaag 1560
atgtgcttce agactctgac tgacgatgat tacaagtcag agctgaggga gcagctgecce 1620
ctgattgectg gectcecggcage ggccggggte gtgttegttg tgtceccttggt ggccatctcet 1680
atcgtctgta gcaggaaacg ggcttatage aaagaggctg tgtacagcga taagctccag 1740
cattacagca caggccgagg ctccccaggg atgaagatct acattgacce cttcacttat 1800
gaggatccca acgaagctgt ccgggagttt gccaaggaga ttgatgtatc ttttgtgaaa 1860
attgaagagg tcatcggagc aggggagttt ggagaagtgt acaaggggcg tttgaaactg 1920
ccaggcaaga gggaaatcta cgtggccatce aagaccctga aggcagggta ctcggagaag 1980
cagcgteggg actttctgag tgaggcgage atcatgggcce agttcgacca tcectaacatce 2040
attcgectgg agggtgtggt caccaagagt cggcecctgtca tgatcatcac agagttcatg 2100
gagaatggtg cattggattc tttcecctcagg caaaatgacg ggcagttcac cgtgatccag 2160
cttgtgggta tgctcagggg catcgctgct ggcatgaagt acctggctga gatgaattat 2220
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gtgcatcggg acctggctgce taggaacatt ctggtcaaca gtaacctggt gtgcaaggtyg 2280
tcecgactttg gecteteeeg ctacctecag gatgacacct cagatcccac ctacaccagce 2340
tcettgggag ggaagatccece tgtgagatgg acagctcecag aggccatcge ctaccgcaag 2400
ttcacttcag ccagcgacgt ttggagctat gggatcgtca tgtgggaagt catgtcattt 2460
ggagagagac cctattggga tatgtccaac caagatgtca tcaatgccat cgagcaggac 2520
taccggcetge ccccacccat ggactgtcca gctgctctac accagctcat getggactgt 2580
tggcagaagg accggaacag ccggcccecgg tttgcggaga ttgtcaacac cctagataag 2640
atgatccgga acccggcaag tcectcaagact gtggcaacca tcaccgccgt gecttceccag 2700
ccectgeteg accgcectcecat cccagactte acggecttta ccaccgtgga tgactggetce 2760
agcgccatca aaatggtcca gtacagggac agcttcectca ctgctggctt cacctceecte 2820
cagctggtca cccagatgac atcagaagac ctcecctgagaa taggcatcac cttggcaggce 2880
catcagaaga agatcctgaa cagcattcat tctatgaggg tccagataag tcagtcacca 2940
acggcaatgg catga 2955
<210> SEQ ID NO 22
<211> LENGTH: 3168
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 22
atggctetge ggaggetggg ggccgegetyg ctgetgetge cgetgetege cgeegtggaa 60
gaaacgctaa tggactccac tacagcgact gctgagetgg getggatggt geatccteca 120
tcagggtggyg aagaggtgag tggctacgat gagaacatga acacgatccyg cacgtaccag 180
gtgtgcaacyg tgtttgagtc aagccagaac aactggctac ggaccaagtt tatccggege 240
cgtggegece accgcatcca cgtggagatg aagttttegyg tgegtgactyg cagcagcate 300
cccagegtge ctggetectg caaggagacce ttcaacctet attactatga ggctgacttt 360
gactcggeca ccaagacctt ccccaactgg atggagaatc catgggtgaa ggtggatacce 420
attgcagceg acgagagett ctcccaggtg gacctgggtyg gecgegtcat gaaaatcaac 480
accgaggtge ggagcettegg acctgtgtee cgecagegget tcetacctgge cttecaggac 540
tatggegget gcatgtccct catcgeegtg cgtgtcettet accgcaagtyg ccccegeate 600
atccagaatg gcgccatcett ccaggaaacce ctgteggggyg ctgagagcac atcgetggtg 660
getgecegygyg gcagetgcat cgccaatgeg gaagaggtgg atgtacccat caagetctac 720
tgtaacgggg acggcgagtg getggtgece ategggeget gcatgtgcaa agcaggette 780
gaggccegttyg agaatggcac cgtctgccga ggttgtecat ctgggacttt caaggccaac 840
caaggggatg aggcctgtac ccactgtccce atcaacagec ggaccactte tgaaggggcece 900
accaactgtg tctgccgcaa tggctactac agagcagacce tggaccccect ggacatgcce 960
tgcacaacca tccccteege gecccaggcet gtgattteca gtgtcaatga gacctcececte 1020
atgctggagt ggaccectcce ccgcgactee ggaggccgag aggacctegt ctacaacate 1080
atctgcaaga gctgtggete gggccecggggt gcctgcacce getgcgggga caatgtacag 1140
tacgcaccac gccagctagg cctgaccgag ccacgcattt acatcagtga cctgctggcece 1200
cacacccagt acaccttcga gatccaggct gtgaacggcg ttactgacca gagcccctte 1260
tcgectecagt tecgectcectgt gaacatcacce accaaccagg cagctccatce ggcagtgtcece 1320
atcatgcatc aggtgagccg caccgtggac agcattaccc tgtcgtggte ccagccagac 1380



83

US 9,074,213 B2

-continued
cagcccaatg gecgtgatect ggactatgag ctgcagtact atgagaagga gctcagtgag 1440
tacaacgcca cagccataaa aagccccacce aacacggteca cegtgcaggyg cctcaaagcece 1500
ggcgccatcet atgtcttcecca ggtgcgggca cgcaccgtgg caggctacgg gcgctacage 1560
ggcaagatgt acttccagac catgacagaa gccgagtacce agacaagcat ccaggagaag 1620
ttgccactca tcatcggete cteggcecgcet ggectggtet tectcattge tgtggttgte 1680
atcgccatcg tgtgtaacag acgggggttt gagegtgcetg actcggagta cacggacaag 1740
ctgcaacact acaccagtgg ccacatgacc ccaggcatga agatctacat cgatccttte 1800
acctacgagg accccaacga ggcagtgcgg gagtttgceca aggaaattga catctcecctgt 1860
gtcaaaattg agcaggtgat cggagcaggg gagtttggcg aggtctgcag tggccacctyg 1920
aagctgccag gcaagagaga gatctttgtg gccatcaaga cgctcaagtce gggctacacg 1980
gagaagcage gccgggactt cctgagcgaa gectccatca tgggccagtt cgaccatccce 2040
aacgtcatcc acctggaggg tgtcgtgacce aagagcacac ctgtgatgat catcaccgag 2100
ttcatggaga atggctcecct ggactcecttt ctecggcaaa acgatgggca gttcacagtce 2160
atccagetgg tgggcatgcet teggggcatce gcagctggca tgaagtacct ggcagacatg 2220
aactatgttc accgtgacct ggctgcccge aacatccteg tcaacagcaa cctggtetgce 2280
aaggtgtcgg actttgggcet ctcacgecttt ctagaggacg atacctcaga ccccacctac 2340
accagtgcce tgggeggaaa gatccccate cgetggacag cceccggaage catccagtac 2400
cggaagttca cctcggccag tgatgtgtgg agctacggca ttgtcatgtg ggaggtgatg 2460
tcetatgggg agcggcccta ctgggacatg accaaccagg atgtaatcaa tgccattgag 2520
caggactatc ggctgccacce geccatggac tgeccgageg cectgcacca actcatgetg 2580
gactgttgge agaaggaccg caaccaccgg cccaagttceg gecaaattgt caacacgcta 2640
gacaagatga tccgcaatce caacagcectc aaagccatgg cgcccctcectce ctetggeatce 2700
aacctgccge tgctggaccg cacgatcccece gactacacca gctttaacac ggtggacgag 2760
tggctggagg ccatcaagat ggggcagtac aaggagagct tcgccaatgce cggcttcacce 2820
tcetttgacg tegtgtctca gatgatgatg gaggacattce tccgggttgg ggtcactttg 2880
gctggecace agaaaaaaat cctgaacagt atccaggtga tgcgggegca gatgaaccag 2940
attcagtctyg tggagggcca gecactegee aggaggccac gggcecacggyg aagaaccaag 3000
cggtgecage cacgagacgt caccaagaaa acatgcaact caaacgacgyg aaaaaaaaag 3060
ggaatgggaa aaaagaaaac agatcctggg agggggcggg aaatacaagg aatatttttt 3120
aaagaggatt ctcataagga aagcaatgac tgttcttgcg ggggataa 3168
<210> SEQ ID NO 23
<211> LENGTH: 2997
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 23
atggccagag cccgeccgece gecgecgeceg tegecgecege cggggettet gecgetgete 60
ccteegetge tgctgetgee getgetgetyg ctgeccegecyg getgecoggge gcetggaagag 120
accctcatgg acacaaaatg ggtaacatct gagttggegt ggacatctca tccagaaagt 180
gggtgggaayg aggtgagtgg ctacgatgag gccatgaatc ccatccgcac ataccaggtyg 240
tgtaatgtgce gcgagtcaag ccagaacaac tggcettcegea cggggttceat ctggeggegg 300
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gatgtgcage gggtctacgt ggagctcaag ttcactgtge gtgactgcaa cagcatcccce 360
aacatccceg gctectgcaa ggagacctte aacctcettet actacgagge tgacagcgat 420
gtggcctcag cctectecee cttetggatg gagaacccect acgtgaaagt ggacaccatt 480
gcacccgatyg agagcttcte geggetggat gecggecgtg tcaacaccaa ggtgcgcage 540
tttgggccac tttccaagge tggcttctac ctggecttece aggaccaggyg cgcctgcatg 600
tegetecatet ccogtgegege cttctacaag aagtgtgcat ccaccaccge aggcttcegea 660
ctettecceg agaccctcac tggggeggag cecacctege tggtcattge tcectggcace 720
tgcatcccta acgccgtgga ggtgteggtg ccactcaage tctactgcaa cggegatggg 780
gagtggatgyg tgcctgtggg tgcctgcace tgtgccaccyg gecatgagec agetgccaag 840
gagtcccagt gecgeccctyg tceceectggg agctacaagg cgaagcaggg agaggggecce 900
tgccteccat gtccccccaa cagccgtacce acctccccag cegecagceat ctgcacctge 960
cacaataact tctaccgtgc agactcggac tctgcggaca gtgcctgtac caccgtgceca 1020
tcteccaccece gaggtgtgat ctccaatgtg aatgaaacct cactgatcct cgagtggagt 1080
gagcecccecggg acctgggtgt ccgggatgac ctcectgtaca atgtcatctg caagaagtge 1140
catggggctg gaggggcctce agcctgctca cgcetgtgatg acaacgtgga gtttgtgect 1200
cggcagetgg gectgtegga gecccgggte cacaccagece atctgetgge ccacacgege 1260
tacacctttg aggtgcaggc ggtcaacggt gtctcgggca agagccctcet gecgectegt 1320
tatgcggeccg tgaatatcac cacaaaccag gctgcceegt ctgaagtgcce cacactacgce 1380
ctgcacagca gctcaggcag cagcctcacce ctatcctggg cacccccaga gcggeccaac 1440
ggagtcatcc tggactacga gatgaagtac tttgagaaga gcgagggcat cgcctccaca 1500
gtgaccagcc agatgaactc cgtgcagetg gacgggctte ggcctgacgce ccgctatgtg 1560
gtccaggtece gtgecccgcac agtagctgge tatgggcagt acagccgecc tgccgagttt 1620
gagaccacaa gtgagagagg ctctggggcce cagcagetce aggagcaget tceccctcatce 1680
gtgggcteceg ctacagectgg gcttgtette gtggtggctyg tegtggtcat cgctatcegte 1740
tgcctcagga agcagcgaca cggctctgat teggagtaca cggagaagcet gcagcagtac 1800
attgctcectg gaatgaaggt ttatattgac ccttttacct acgaggaccce taatgaggct 1860
gttcgggagt ttgccaagga gatcgacgtg tcctgcgtca agatcgagga ggtgatcgga 1920
gctggggaat ttggggaagt gtgccgtggt cgactgaaac agcctggecg ccgagaggtyg 1980
tttgtggcca tcaagacgct gaaggtgggce tacaccgaga ggcagcggceg ggacttcecta 2040
agcgaggcect ccatcatggg tcagtttgat caccccaata taatccgget cgagggcgtg 2100
gtcaccaaaa gtcggccagt tatgatcctc actgagttca tggaaaactg cgccctggac 2160
tcettectee ggctcaacga tgggcagttce acggtcatcce agetggtggg catgttgegg 2220
ggcattgctg ccggcatgaa gtacctgtcce gagatgaact atgtgcaccg cgacctggcet 2280
gctegcaaca tcecttgtcaa cagcaacctg gtctgcaaag tcectcagactt tggectcectece 2340
cgcttectgg aggatgacce ctceccgatcect acctacacca gttcecectggg cgggaagatce 2400
ccecatceget ggactgcccece agaggccata gcecctatcgga agttcactte tgctagtgat 2460
gtctggaget acggaattgt catgtgggag gtcatgagcet atggagagcg accctactgg 2520
gacatgagca accaggatgt catcaatgcc gtggagcagg attaccgget gecaccaccce 2580
atggactgtc ccacagcact gcaccagctc atgctggact gectgggtgcg ggaccggaac 2640
ctcaggccca aattctccecca gattgtcaat accctggaca agctcatccg caatgctgece 2700
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agcctcaagg tcattgccag cgctcagtct ggcatgtcac agcccctcect ggaccgcacg 2760
gtcccagatt acacaacctt cacgacagtt ggtgattggc tggatgccat caagatgggg 2820
cggtacaagg agagcttcegt cagtgcgggg tttgcatcectt ttgacctggt ggcccagatg 2880
acggcagaag acctgctcceg tattggggte accctggecyg gcecaccagaa gaagatcctg 2940
agcagtatcc aggacatgcg gctgcagatg aaccagacgce tgcctgtgca ggtctga 2997
<210> SEQ ID NO 24
<211> LENGTH: 2964
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
atggagctee gggtgetget ctgctggget tegttggecyg cagetttgga agagaccctg 60
ctgaacacaa aattggaaac tgctgatctg aagtgggtga cattccctca ggtggacggg 120
cagtgggagg aactgagcgg cctggatgag gaacagcaca gcgtgcgcac ctacgaagtg 180
tgtgaagtgce agcgtgccce gggccaggece cactggcette gcacaggttyg ggtcccacgg 240
cggggegeceg tccacgtgta cgccacgetyg cgettcacca tgctegagtyg cctgteectyg 300
cctegggety ggcegetectyg caaggagacce ttcaccgtet tcetactatga gagegatgeg 360
gacacggcca cggecctcac gccagectgg atggagaacce cctacatcaa ggtggacacy 420
gtggccegegyg agcatctcac ccggaagege cctggggecyg aggccaccgg gaaggtgaat 480
gtcaagacge tgegtetggg accgetcage aaggctgget tctacctgge cttecaggac 540
cagggtgcct gcatggecct getatcectg cacctcettet acaaaaagtyg cgcccagetg 600
actgtgaacc tgactcgatt cccggagact gtgecteggyg agetggttgt gecegtggece 660
ggtagctgeyg tggtggatge cgtecccgece cctggeccca gecccagect ctactgeegt 720
gaggatggcece agtgggccga acagcecggtce acgggcetgca getgtgetece ggggttcegag 780
gcagctgagyg ggaacaccaa gtgccgagcece tgtgcccagg gcaccttcaa geccctgtea 840
ggagaagggt cctgccagece atgeccagcec aatagccact ctaacaccat tggatctgece 900
gtetgcecagt gecgegtegg ggactteegg gecacgcacag acccceeggygg tgcaccctge 960
accaccecte ctteggctee geggagegtg gtttecegece tgaacggcte ctecctgeac 1020
ctggaatgga gtgccccect ggagtctggt ggccgagagg acctcaccta cgccctecgce 1080
tgccgggagt geccgaccegg aggctcectgt gcecgecctgeg ggggagacct gacttttgac 1140
cceggeccce gggacctggt ggagcecectgg gtggtggtte gagggctacg tecggactte 1200
acctatacct ttgaggtcac tgcattgaac ggggtatcct ccttagccac ggggceccgte 1260
ccatttgagc ctgtcaatgt caccactgac cgagaggtac ctcctgcagt gtctgacatce 1320
cgggtgacgce ggtcctcacce cagcagcttg agectggect gggctgttee cecgggcacce 1380
agtggggcegt ggctggacta cgaggtcaaa taccatgaga agggcgccga gggtcccage 1440
agcgtgeggt tcctgaagac gtcagaaaac cgggcagage tgcggggget gaagegggga 1500
gecagetace tggtgcaggt acgggegege tcetgaggecg getacgggec ctteggecag 1560
gaacatcaca gccagaccca actggatgag agcgagggct ggcgggagca getggccctg 1620
attgcgggca cggcagtcegt gggtgtggte ctggtccectgg tggtcattgt ggtcgcagtt 1680
ctetgectea ggaagcagag caatgggaga gaagcagaat attcggacaa acacggacag 1740
tatctcatcg gacatggtac taaggtctac atcgaccect tcacttatga agaccctaat 1800
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gaggctgtga gggaatttgc aaaagagatc gatgtctcct acgtcaagat tgaagaggtyg 1860
attggtgcag gtgagtttgg cgaggtgtgc cgggggcggce tcaaggccee agggaagaag 1920
gagagctgtyg tggcaatcaa gaccctgaag ggtggctaca cggagceggca geggegtgag 1980
tttctgageg aggcctcecat catgggccag ttcgagcacce ccaatatcat ccgectggag 2040
ggcgtggtca ccaacagcat gcccgtcatg attctcacag agttcatgga gaacggcgcec 2100
ctggactcct tectgcggcet aaacgacgga cagttcacag tcatccaget cgtgggcatg 2160
ctgcggggca tcgcectcecggg catgcggtac cttgccgaga tgagctacgt ccaccgagac 2220
ctggctgete gcaacatcct agtcaacagce aacctcecgtet gcaaagtgte tgactttggce 2280
ctttcecgat tecctggagga gaactcttcee gatcccacct acacgagctce cctgggagga 2340
aagattccca tccgatggac tgccccggag gccattgect tccggaagtt cacttcecgece 2400
agtgatgcct ggagttacgg gattgtgatg tgggaggtga tgtcatttgg ggagaggccg 2460
tactgggaca tgagcaatca ggacgtgatc aatgccattg aacaggacta ccggctgecce 2520
ccgcccececag actgtcccac ctecctecac cagcectcatge tggactgttg gcagaaagac 2580
cggaatgcce ggcccegett cccccaggtg gtcagegece tggacaagat gatccggaac 2640
ccegecagee tcaaaatcegt ggcccgggag aatggegggyg cctcacacce tctectggac 2700
cagcggcagce ctcactactce agettttgge tcectgtgggeg agtggctteg ggccatcaaa 2760
atgggaagat acgaagcccg tttcecgcagce gctggcetttg getcecttcecga getggtcagce 2820
cagatctctg ctgaggacct gctccgaatce ggagtcactce tggcgggaca ccagaagaaa 2880
atcttggcca gtgtccagca catgaagtcce caggccaage cgggaacccee gggtgggaca 2940
ggaggaccgg ccccgcagta ctga 2964
<210> SEQ ID NO 25
<211> LENGTH: 1041
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ephrin-B1l
<310> PATENT DOCUMENT NUMBER: NM004429
<400> SEQUENCE: 25
atggctegge ctgggcageg ttggctegge aagtggettyg tggegatggt cgtgtgggeg 60
ctgtgecegge tcgecacacce getggecaag aacctggage cegtatccetyg gagetcecte 120
aaccccaagt tcctgagtgg gaagggettg gtgatctate cgaaaattgg agacaagcetg 180
gacatcatct gcccccgage agaagcaggg cggccctatg agtactacaa getgtacctg 240
gtgecggectyg agcaggcage tgcctgtage acagtteteg accccaacgt gttggtcacce 300
tgcaataggc cagagcagga aatacgcttt accatcaagt tccaggagtt cagccccaac 360
tacatgggce tggagttcaa gaagcaccat gattactaca ttacctcaac atccaatgga 420
agcctggagg ggctggaaaa ccgggaggge ggtgtgtgece gcacacgcac catgaagatce 480
atcatgaagg ttgggcaaga tcccaatget gtgacgectyg agcagctgac taccagcagg 540
cccagcaagg aggcagacaa cactgtcaag atggccacac aggcccctgyg tagtcecgggge 600
tcectgggty actctgatgg caagcatgag actgtgaacce aggaagagaa gagtggccca 660
ggtgcaagtyg ggggcagcag cggggaccct gatggettet tcaactccaa ggtggcattg 720
ttegeggetyg teggtgecegg ttgcgtecate ttectgetea tcatcatcett cctgacggte 780
ctactactga agctacgcaa gcggcaccgce aagcacacac agcagceggge ggctgeccte 840
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tcgetecagta ccctggecag tcccaagggg ggcagtggea cagegggceac cgageccage 900
gacatcatca ttceccttacg gactacagag aacaactact geccccacta tgagaaggtyg 960
agtggggact acgggcaccc tgtctacatc gtccaagaga tgccgcccca gageccggceg 1020
aacatctact acaaggtctg a 1041
<210> SEQ ID NO 26
<211> LENGTH: 1002
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<400> SEQUENCE: 26
atggctgtga gaagggactc cgtgtggaag tactgctggg gtgttttgat ggttttatge 60
agaactgcga tttccaaatc gatagtttta gagcctatcet attggaattc ctcgaactce 120
aaatttctac ctggacaagg actggtacta tacccacaga taggagacaa attggatatt 180
atttgcccca aagtggactc taaaactgtt ggccagtatg aatattataa agtttatatg 240
gttgataaag accaagcaga cagatgcact attaagaagg aaaatacccc tctcctcaac 300
tgtgccaaac cagaccaaga tatcaaattc accatcaagt ttcaagaatt cagccctaac 360
ctetggggte tagaatttca gaagaacaaa gattattaca ttatatctac atcaaatggg 420
tctttggagg gcectggataa ccaggaggga ggggtgtgece agacaagagce catgaagatce 480
ctcatgaaag ttggacaaga tgcaagttct getggatcaa ccaggaataa agatccaaca 540
agacgtccag aactagaagc tggtacaaat ggaagaagtt cgacaacaag tccctttgta 600
aaaccaaatc caggttctag cacagacggce aacagcgcecyg gacattcggyg gaacaacatce 660
cteggttecg aagtggectt atttgcaggg attgettcag gatgcatcat cttcategte 720
atcatcatca cgctggtggt cctcettgetg aagtaccgga ggagacacag gaagcactcg 780
ccgcagcaca cgaccacgct gtcgctcage acactggceca cacccaagceyg cagcggcaac 840
aacaacggct cagagcccag tgacattatce atcccgctaa ggactgcgga cagegtette 900
tgccctcact acgagaaggt cagcggcegac tacgggcacce cggtgtacat cgtccaggag 960
atgcccecge agageccggce gaacatttac tacaaggtct ga 1002
<210> SEQ ID NO 27
<211> LENGTH: 1023
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 27
atggggccce cccattetgg geegggggge gtgcegagteg gggecctget getgetgggyg 60
gttttgggge tggtgtctgg gctcagectg gagectgtet actggaactce ggcgaataag 120
aggttccagg cagagggtgg ttatgtgetg taccctcaga teggggaccyg gctagacctg 180
ctetgeccee gggeccggee tectggecct cactectete ctaattatga gttctacaag 240
ctgtacctgg tagggggtgce tcagggecgg cgetgtgagyg caccccctge cccaaaccte 300
cttctecactt gtgatcgece agacctggat ctecgcettea ccatcaagtt ccaggagtat 360
agccctaate tctggggeca cgagttecge tegcaccacyg attactacat cattgecaca 420
tcggatggga cccgggaggg cctggagage ctgcagggag gtgtgtgect aaccagagge 480
atgaaggtgce ttcteccgagt gggacaaagt ceccgaggag gggctgtcece ccgaaaacct 540
gtgtctgaaa tgcccatgga aagagaccga ggggcagcecce acagcectgga gectgggaag 600
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gagaacctge

cceectecca

ggcgtggeag

agtcgecace

ggtgggatgg

ggggctgecag

cctgtgtata

tga

caggtgaccc
gecatgectge
gggctggggy
ctggtectygyg
gacctceggga

atccccectt

tcgtgcagga

<210> SEQ ID NO 28
<211> LENGTH: 3399

<212> TYPE:

DNA

caccagcaat
agtggctggg
tgccatgtgt
cteetteggy
ggctgagect
ctgeceecac

tgggcceece

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:

<302> TITLE:

gcaacctece ggggtgctga aggccccctyg

gecagcagggg
tggcggagac
aggggagggt
ggggagctag
tatgagaagg

cagagcecte

<310> PATENT DOCUMENT NUMBER: AF015950

<400> SEQUENCE: 28

atgcegegeg

gtgctgecege

cgcggggacc

gacgcacgge

gtggcccgag

ttegegetge

agctacctge

ctgegecgeyg

ctggtggete

gccactcagg

cgggcctgga

dcgaggaggce

ggcgetgece

aggacgcgtg

gaagccacct

cgccageace

tgtccccegy

ctgeggecect

gtggagacca

cgeetgecee

gegecagtgee

ccagcagecg

gaggacacag

gtgtacggcet

aggcacaacg

gccaagcetet

ctceeegety

tggccacgtt

cggeggettt

cgeceeaeage

tgctgcagag

tggacggggce

ccaacacggt

tgggcgacga

ccagctgege

cceggecacee

accatagegt

dcgggggeayg

ctgagecgga

gaccgagtga

ctttggaggg

acgcgggecc

tgtacgcega

ccttectact

tetttetggy

agcgctactg

cctacggggt

gtgtctgtge

accceegteg

ththgggC

aacgcegett

cgctgecagga

ccgagecgtyg

cgtgeggege

cegegegetyg

cgcecectea

getgtgcgag

c¢cgeggggge

gaccgacgca

cgtgetggtt

ctaccaggtyg

gccacacgcet

cagggaggcc

tgccageccga

geggacgece

cegtggttte

tgcgetetet

cccatccaca

gaccaagcac

cagctetetyg

ttccaggece

gcaaatgcgg

gctectcaag

ccgggagaag

cctggtgeag

ctgectgege

cctcaggaac

getgacgtgg

cgcteectge

ctggggecee

gtggcccagt

ttcegecagy

c¢geggcegega

cecececcgagy

ctgcggggga

cacctgetygyg

thgggCCgC

agtggacccc

ggggteccce

agtctgeegt

gttgggcagg

tgtgtggtgt

ggcacgcgee

tcgeggecac

ttcctcectact

aggcccagec

tggatgccag

ccecctgttte

acgcactgec

ccccaggget

ctgetecgee

cggctggtgc

accaagaagt

aagatgagcg

ggCtggCgCt

ggcgggccaa

ctctgggect

ggatagctct

tgagtggtga

caaacatcta

telomerase reverse transcriptase

tgcgcageca

agggetggcg

gCCtggtgtg

tgtcctgect

agaacgtgcet

ccttcaccac

geggggegtyg

cacgctgege

cgctgtacca

gaaggegtet

tgggcctgee

tgcccaagag

ggtCCtgggC

cacctgecag

actcccacce

cacgteecty

cctecaggega

tgactggege

ggactcceeg

tggagctget

cgectgegage

ctgtggcgge

agcacagcag

ccccaggect

tcatctcect

tgcgggactg

getettgetyg

gectteggag

ggggggtgga

geggggtgge

ctatgggcat

ctacaaggta

ctaccgcgag

gctggtgcag

cgtgeectygy

gaaggagctg

ggcettegge

cagcgtgege

ggggetgetg

getetttgtyg

geteggeget

gggatgcgaa

agcccegggt

geccaggegt

ccacceggyge

acccgecgaa

atcecgtggge

ggacacgcct

caaggagcag

tcggaggete

caggttgece

tgggaaccac

tgcggtcace

ccecegaggag

ccectggeayg

ctggggetee

ggggaagcat

cgettggety

660

720

780

840

900

960

1020

1023

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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cgcaggagec
ctggccaagt
ttttatgtca
tggagcaagt
ctgtcggaag
ctcegettea
ggagccagaa
ctgttecageg
ctgggectgg
gacccgecge
ccccaggaca
gtgcgteggt
agccacgtet
caggagacca
gccagcagty
aggggcaagt
ctectgeagec
gggctgcetee
aaaaccttce
cggaagacag
cagatgcegyg
gaggtgcaga
aaccgegget
aagtgtcaca
atctacaaga
tttcatcage
tcecetetget
geegeeggece
aagctgactce
acgcagctga

ceggeactge

caggggttgg

tcctgeactyg

cggagaccac

tgcaaagcat

cagaggtcag

tccccaagec

cgtteegeag

tgctcaacta

acgatatcca

ctgagetgta

ggctcacgga

atgcegtggt

ctaccttgac

gecegetgag

gectettega

cctacgteca

tgtgctacgyg

tgegtttggt

tcaggaccct

tggtgaactt

cccacggect

gegactacte

tcaaggctygyg

gectgtttet

tcctectget

aagtttggaa

actccatcct

ctectgeccte

gacaccgtgt

gtcggaaget

cctecagactt

<210> SEQ ID NO 29
<211> LENGTH: 567

<212> TYPE:

DNA

ctgtgtteeg

getgatgagt

gtttcaaaag

tggaatcaga

gcagcatcgg

tgacgggctg

agaaaagagg

c¢gagegggey

cagggcctgg

ctttgtcaag

ggtcatcgee

ccagaaggec

agacctccag

ggatgcegte

cgtettecta

gtgccagggy

cgacatggag

ggatgattte

ggtccgaggt

ccctgtagaa

attccectygyg

cagctatgec

gaggaacatg

ggatttgcag

gcaggegtac

gaaccccaca

gaaagccaag

cgaggccgtg

cacctacgtyg

cccggggacyg

caagaccatc

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: K-ras
<310> PATENT DOCUMENT NUMBER: M54968

<400> SEQUENCE: 29

gecgcagage
gtgtacgtcyg
aacaggctcet
cagcacttga
gaagccagge
cggecgattyg
gecgagegte
cggegeceeyg
cgcacctteg
gtggatgtga
agcatcatca
geccatggge
ccgtacatge
gtcatcgage
cgctteatgt
atcccgcagyg
aacaagctgt
ttgttggtga
gtcectgagt
gacgaggccce
tgcggectge
cggaccteca
cgtegcaaac
gtgaacagce
aggtttcacg
tttttectge
aacgcaggga
cagtggetgt
ccactectygyg
acgctgactg

ctggactga

accgtetgeyg tgaggagatce

tcgagetget caggtettte

ttttctaccy gaagagtgte

agagggtgca gctgcgggag

cegecctget gacgtcecaga

tgaacatgga ctacgtcgtyg

tcacctcgag ggtgaaggca

gecteetggg cgectetgtyg

tgctgegtgt gegggeccag

cgggegegta cgacaccatce

aaccccagaa cacgtactge

acgtcecgcaa ggecttcaag

gacagttegt ggctcacctg

agagctccte cctgaatgag

gccaccacge cgtgegeate

gctecatect ctecacgetg

ttgcggggat tcggcgggac

cacctcacct cacccacgeg

atggctgegt ggtgaacttg

tgggtggcac ggettttgtt

tgctggatac ccggaccctyg

tcagagccag tctcacctte

tctttggggt cttgeggety

tccagacggt gtgcaccaac

catgtgtgct gcagctccca

gegtcatete tgacacggece

tgthCtggg ggccaagggc

gccaccaage attcctgete

ggtcactcag gacagcccag

ccctggagge cgcagecaac

atgactgaat ataaacttgt ggtagttgga gcttgtggeg taggcaagag tgccttgacg

atacagctaa ttcagaatca ttttgtggac gaatatgatc caacaataga ggattcctac

aggaagcaag tagtaattga tggagaaacc tgtctcttgg atattctega cacagcaggt

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3399

60

120

180
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caagaggagt acagtgcaat gagggaccag tacatgagga ctggggaggyg ctttetttgt 240
gtatttgcca taaataatac taaatcattt gaagatattc accattatag agaacaaatt 300
aaaagagtta aggactctga agatgtacct atggtcctag taggaaataa atgtgatttg 360
ccttetagaa cagtagacac aaaacaggcet caggacttag caagaagtta tggaattcct 420
tttattgaaa catcagcaaa gacaagacag ggtgttgatg atgccttcta tacattagtt 480
cgagaaattc gaaaacataa agaaaagatg agcaaagatg gtaaaaagaa gaaaaagaag 540
tcaaagacaa agtgtgtaat tatgtaa 567
<210> SEQ ID NO 30
<211> LENGTH: 3840
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: mdr-1
<310> PATENT DOCUMENT NUMBER: AF016535
<400> SEQUENCE: 30
atggatcttyg aaggggaccg caatggagga gcaaagaaga agaacttttt taaactgaac 60
aataaaagtg aaaaagataa gaaggaaaag aaaccaactyg tcagtgtatt ttcaatgttt 120
cgctattcaa attggettga caagttgtat atggtggtgg gaactttgge tgccatcate 180
catggggcetyg gacttectcet catgatgetg gtgtttggag aaatgacaga tatctttgca 240
aatgcaggaa atttagaaga tctgatgtca aacatcacta atagaagtga tatcaatgat 300
acagggttcet tcatgaatct ggaggaagac atgaccaggt atgcctatta ttacagtgga 360
attggtgctg gggtgctggt tgctgcttac attcaggttt cattttggtg cctggcagcet 420
ggaagacaaa tacacaaaat tagaaaacag ttttttcatg ctataatgcg acaggagata 480
ggctggtttyg atgtgcacga tgttggggag cttaacaccce gacttacaga tgatgtctec 540
aagattaatg aaggaattgg tgacaaaatt ggaatgttct ttcagtcaat ggcaacattt 600
ttcactgggt ttatagtagg atttacacgt ggttggaage taacccttgt gattttggee 660
atcagtcctg ttcttggact gtcagetget gtetgggcaa agatactatce ttcatttact 720
gataaagaac tcttagcgta tgcaaaagct ggagcagtag ctgaagaggt cttggcagea 780
attagaactg tgattgcatt tggaggacaa aagaaagaac ttgaaaggta caacaaaaat 840
ttagaagaag ctaaaagaat tgggataaag aaagctatta cagccaatat ttctataggt 900
getgetttee tgetgatcta tgcatcttat getctggect tetggtatgg gaccaccttg 960
gtcctectecag gggaatatte tattggacaa gtactcactg tattttectgt attaattggg 1020
gcttttagtyg ttggacaggce atctccaagce attgaagcat ttgcaaatgc aagaggagca 1080
gcttatgaaa tcecttcaagat aattgataat aagccaagta ttgacagcta ttcgaagagt 1140
gggcacaaac cagataatat taagggaaat ttggaattca gaaatgttca cttcagttac 1200
ccatctcgaa aagaagttaa gatcttgaag ggtctgaacc tgaaggtgca gagtgggcag 1260
acggtggccce tggttggaaa cagtggctgt gggaagagca caacagtcca gcectgatgcag 1320
aggctctatg accccacaga ggggatggtce agtgttgatg gacaggatat taggaccata 1380
aatgtaaggt ttctacggga aatcattggt gtggtgagtc aggaacctgt attgtttgcce 1440
accacgatag ctgaaaacat tcgctatggce cgtgaaaatg tcaccatgga tgagattgag 1500
aaagctgtca aggaagccaa tgcctatgac tttatcatga aactgcctca taaatttgac 1560
accctggttyg gagagagagg ggcccagttg agtggtgggce agaagcagag gatcgccatt 1620
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gcacgtgecece tggttcgcaa ccccaagatce ctcectgcectgg atgaggccac gtcagecttg 1680
gacacagaaa gcgaagcagt ggttcaggtg getctggata aggccagaaa aggtcggacce 1740
accattgtga tagctcatcg tttgtctaca gttcgtaatg ctgacgtcat cgctggttte 1800
gatgatggag tcattgtgga gaaaggaaat catgatgaac tcatgaaaga gaaaggcatt 1860
tacttcaaac ttgtcacaat gcagacagca ggaaatgaag ttgaattaga aaatgcagct 1920
gatgaatcca aaagtgaaat tgatgccttg gaaatgtctt caaatgattc aagatccagt 1980
ctaataagaa aaagatcaac tcgtaggagt gtccgtggat cacaagccca agacagaaag 2040
cttagtacca aagaggctct ggatgaaagt atacctccag tttcecttttg gaggattatg 2100
aagctaaatt taactgaatg gccttatttt gttgttggtg tattttgtgce cattataaat 2160
ggaggcctge aaccagcatt tgcaataata ttttcaaaga ttataggggt ttttacaaga 2220
attgatgatc ctgaaacaaa acgacagaat agtaacttgt tttcactatt gtttctagcc 2280
cttggaatta tttcttttat tacatttttc cttcagggtt tcacatttgg caaagctgga 2340
gagatcctca ccaagcggct ccgatacatg gttttceccgat ccatgctcag acaggatgtg 2400
agttggtttg atgaccctaa aaacaccact ggagcattga ctaccaggct cgccaatgat 2460
gctgctcaag ttaaaggggce tataggttcce aggcttgctg taattaccca gaatatagca 2520
aatcttggga caggaataat tatatccttce atctatggtt ggcaactaac actgttactce 2580
ttagcaattg tacccatcat tgcaatagca ggagttgttg aaatgaaaat gttgtctgga 2640
caagcactga aagataagaa agaactagaa ggtgctggga agatcgctac tgaagcaata 2700
gaaaacttcc gaaccgttgt ttectttgact caggagcaga agtttgaaca tatgtatgcet 2760
cagagtttgc aggtaccata cagaaactct ttgaggaaag cacacatctt tggaattaca 2820
tttteccttca cccaggcaat gatgtatttt tcectatgetg gatgtttceceg gtttggagece 2880
tacttggtgg cacataaact catgagcttt gaggatgttc tgttagtatt ttcagctgtt 2940
gtctttggtyg ccatggccgt ggggcaagtc agttcatttg ctectgacta tgccaaagece 3000
aaaatatcag cagcccacat catcatgatc attgaaaaaa cccctttgat tgacagctac 3060
agcacggaag gcctaatgcc gaacacattg gaaggaaatg tcacatttgg tgaagttgta 3120
ttcaactatc ccacccgacc ggacatccca gtgcttcagg gactgagcct ggaggtgaag 3180
aagggccaga cgctggetcet ggtgggecage agtggctgtyg ggaagagcac agtggtccag 3240
ctcctggage ggttctacga ccccttggca gggaaagtge tgcttgatgg caaagaaata 3300
aagcgactga atgttcagtg gctccgagca cacctgggca tcgtgtccca ggagceccatce 3360
ctgtttgact gcagcattgc tgagaacatt gcctatggag acaacagccg ggtggtgtca 3420
caggaagaga ttgtgagggc agcaaaggag gccaacatac atgccttcat cgagtcactg 3480
cctaataaat atagcactaa agtaggagac aaaggaactc agctctctgg tggccagaaa 3540
caacgcattg ccatagctcg tgcccttgtt agacagectc atattttget tttggatgaa 3600
gecacgtcag ctectggatac agaaagtgaa aaggttgtcce aagaagccct ggacaaagec 3660
agagaaggcc gcacctgcat tgtgattgct caccgcectgt ccaccatcca gaatgcagac 3720
ttaatagtgg tgtttcagaa tggcagagtc aaggagcatg gcacgcatca gcagctgcetg 3780
gcacagaaag gcatctattt ttcaatggtc agtgtccagg ctggaacaaa gcgccagtga 3840

<210> SEQ ID NO 31
<211> LENGTH: 1318

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
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<300> PUBLICATION INFORMATION:

<302> TITLE: UPAR (urokinase-type plasminogen activator receptor)
<310> PATENT DOCUMENT NUMBER: XM009232

<400> SEQUENCE: 31

atgggtcacce cgccgetget geegetgetyg ctgetgetece acacctgegt cccagectet 60

tggggcectge ggtgcatgea gtgtaagace aacggggatt gecgtgtgga agagtgegece 120

ctgggacagyg acctctgecag gaccacgate gtgegettgt gggaagaagg agaagagetg 180
gagctggtgyg agaaaagctg tacccactca gagaagacca acaggaccct gagetatcegg 240
actggcttga agatcaccag ccttaccgag gttgtgtgtg ggttagactt gtgcaaccag 300
ggcaactctyg geegggetgt cacctattce cgaagccegtt acctegaatg catttectgt 360
ggctcatcag acatgagctg tgagagggge cggcaccaga gectgcagtyg ccgeagecct 420
gaagaacagt gcctggatgt ggtgacccac tggatccagg aaggtgaaga agggegtcca 480
aaggatgacc gccaccteeg tggetgtgge tacctteceg getgeeeggg ctecaatggt 540
ttccacaaca acgacacctt ccactteetg aaatgctgea acaccaccaa atgcaacgag 600
ggcccaatce tggagcttga aaatctgecyg cagaatggece gecagtgtta cagetgecaag 660
gggaacagca cccatggatg ctcctcetgaa gagactttee tcattgactg ccgaggeccc 720
atgaatcaat gtctggtage caccggcact cacgaaccga aaaaccaaag ctatatggta 780
agaggctgtyg caaccgecte aatgtgccaa catgeccace tgggtgacge cttcagecatg 840
aaccacattyg atgtctectg ctgtactaaa agtggctgta accacccaga cctggatgte 900
cagtaccgca gtggggetge tectcagect ggecctgece atctcagect caccatcacce 960

ctgctaatga ctgccagact gtggggaggc actctcctet ggacctaaac ctgaaatccce 1020
cctetetgee ctggectggat ccgggggace cctttgeect tecctegget cccagceccta 1080
cagacttgct gtgtgacctc aggccagtgt gccgacctet ctgggectca gttttceccag 1140
ctatgaaaac agctatctca caaagttgtg tgaagcagaa gagaaaagct ggaggaaggc 1200
cgtgggccaa tgggagagct cttgttatta ttaatattgt tgccgetgtt gtgttgttgt 1260
tattaattaa tattcatatt atttatttta tacttacata aagattttgt accagtgg 1318
<210> SEQ ID NO 32

<211> LENGTH: 636

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: Bak

<310> PATENT DOCUMENT NUMBER: Ulé6811

<400> SEQUENCE: 32

atggcttegg ggcaaggecce aggtcectece aggcaggagt geggagagee tgccctgecce 60
tctgettetyg aggagcaggt ageccaggac acagaggagg ttttcegeag ctacgttttt 120
taccgecate agcaggaaca ggaggctgaa ggggtggetg cecctgecga cccagagatg 180
gtcaccttac ctctgcaacc tagcagcacce atggggcagg tgggacggca getegecatc 240
atcggggacyg acatcaaccg acgctatgac tcagagttece agaccatgtt gcagcacctg 300
cagcccacgg cagagaatge ctatgagtac ttcaccaaga ttgccaccag cctgtttgag 360
agtggcatca attggggecg tgtggtgget cttetggget teggetaceg tcetggeccta 420
cacgtctace agcatggect gactggette ctaggecagg tgaccegett cgtggtcegac 480

ttcatgctge atcactgecat tgcceggtgg attgecacaga ggggtggetyg ggtggeagece 540
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ctgaacttgg gcaatggtcce catcctgaac gtgetggtgg ttetgggtgt ggttetgttg 600
ggccagtttyg tggtacgaag attcttcaaa tcatga 636
<210> SEQ ID NO 33
<211> LENGTH: 579
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: Bax alpha
<310> PATENT DOCUMENT NUMBER: L22473
<400> SEQUENCE: 33
atggacgggt ccggggagca gcccagagge ggggggccca ccagetctga gcagatcatg 60
aagacagggg cccttttgct tcagggttte atccaggate gagcagggeyg aatggggggyg 120
gaggcacceyg agcetggccct ggacceggtg cctcaggatg cgtccaccaa gaagctgage 180
gagtgtctceca agcgcatcgg ggacgaactg gacagtaaca tggagctgca gaggatgatt 240
geegeegtygyg acacagacte cccecgagag gtetttttee gagtggcage tgacatgttt 300
tctgacggca acttcaactg gggccgggtt gtegeccttt tcetactttge cagcaaactg 360
gtgctcaagyg ccctgtgcac caaggtgccg gaactgatca gaaccatcat gggctggaca 420
ttggacttce tccgggageg getgttggge tggatccaag accagggtgyg ttgggacgge 480
ctectetect actttgggac geccacgtgg cagaccgtga ccatctttgt ggcgggagtyg 540
ctcaccgect cgctcaccat ctggaagaag atgggctga 579
<210> SEQ ID NO 34
<211> LENGTH: 657
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: Bax beta
<310> PATENT DOCUMENT NUMBER: L22474
<400> SEQUENCE: 34
atggacgggt ccggggagca gcccagagge ggggggccca ccagetctga gcagatcatg 60
aagacagggg cccttttgct tcagggttte atccaggate gagcagggeyg aatggggggyg 120
gaggcacceyg agcetggccct ggacceggtg cctcaggatg cgtccaccaa gaagctgage 180
gagtgtctceca agcgcatcgg ggacgaactg gacagtaaca tggagctgca gaggatgatt 240
geegeegtygyg acacagacte cccecgagag gtetttttee gagtggcage tgacatgttt 300
tctgacggca acttcaactg gggccgggtt gtegeccttt tcetactttge cagcaaactg 360
gtgctcaagyg ccctgtgcac caaggtgccg gaactgatca gaaccatcat gggctggaca 420
ttggacttee tccgggageg getgttggge tggatccaag accagggtgyg ttgggtgaga 480
ctectcaage ctectcacce ccaccaccge gecctcacca cegeccctge cccaccgtee 540
ctgcecceeg ccactectet gggaccectgg gecttetgga gcaggtcaca gtggtgecct 600
ctccccatet tcagatcatce agatgtggtce tataatgegt tttcecttacg tgtctga 657

<210> SEQ ID NO 35

<211> LENGTH: 432

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: Bax delta

<310> PATENT DOCUMENT NUMBER: U19599

<400> SEQUENCE: 35
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atggacgggt ccggggagca gcccagagge ggggggccca ccagetctga gcagatcatg 60
aagacagggg cccttttgct tcaggggatg attgccgecyg tggacacaga ctccccccga 120
gaggtetttt tccgagtgge agctgacatg ttttcetgacg gceaacttcaa ctggggcecgyg 180
gttgtcgeee ttttectactt tgccagcaaa ctggtgetca aggccctgtg caccaaggtyg 240
ccggaactga tcagaaccat catgggetgg acattggact tectecggga geggetgttg 300
ggctggatece aagaccaggg tggttgggac ggcctectet cctactttgg gacgcccacy 360
tggcagaccg tgaccatctt tgtggeggga gtgctcaceg cctegetcac catctggaag 420
aagatgggct ga 432
<210> SEQ ID NO 36
<211> LENGTH: 495
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: Bax epsolin
<310> PATENT DOCUMENT NUMBER: AF007826
<400> SEQUENCE: 36
atggacgggt ccggggagca gcccagagge ggggggccca ccagetctga gcagatcatg 60
aagacagggg cccttttgct tcagggttte atccaggate gagcagggeyg aatggggggyg 120
gaggcacceyg agcetggccct ggacceggtg cctcaggatg cgtccaccaa gaagctgage 180
gagtgtctceca agcgcatcgg ggacgaactg gacagtaaca tggagctgca gaggatgatt 240
geegeegtygyg acacagacte cccecgagag gtetttttee gagtggcage tgacatgttt 300
tctgacggca acttcaactg gggccgggtt gtegeccttt tcetactttge cagcaaactg 360
gtgctcaagyg ctggcgtgaa atggegtgat ctgggctcac tgcaacctet gectectggy 420
ttcaagcgat tcacctgcct cagcatccca aggagcetggg attacaggece ctgtgcacca 480
aggtgccgga actga 495
<210> SEQ ID NO 37
<211> LENGTH: 582
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: bcl-w
<310> PATENT DOCUMENT NUMBER: U59747
<400> SEQUENCE: 37
atggcgacce cagectegge cccagacaca cgggctcetgg tggcagactt tgtaggttat 60
aagctgaggce agaagggtta tgtctgtgga getggceceeyg gggagggecce agcagetgac 120
cegetgecace aagcecatgceg ggcagetgga gatgagtteg agacccgett ccggegcace 180
ttctetgate tggeggetca getgcatgtg accccagget cageccagca acgcttcace 240
caggtctceeg acgaactttt tcaaggggge cecaactggg gecgecttgt agecttettt 300
gtetttgggy ctgcactgtyg tgctgagagt gtcaacaagg agatggaacc actggtggga 360
caagtgcagg agtggatggt ggcctacctg gagacgcgge tggctgactyg gatccacage 420
agtgggggcet gggceggagtt cacagctcta tacggggacyg gggccctgga ggaggcgcegyg 480
cgtetgeggyg aggggaactg ggcatcagtg aggacagtge tgacggggge cgtggcactg 540
ggggccctgg taactgtagg ggcctttttt gctagcaagt ga 582

<210> SEQ ID NO 38
<211> LENGTH: 2481
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<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: HIF-alpha

<310> PATENT DOCUMENT NUMBER: U22431

<400> SEQUENCE: 38

atggagggeyg ccggceggege gaacgacaag aaaaagataa gttcetgaacg tcgaaaagaa
aagtctcgag atgcagccag atctecggega agtaaagaat ctgaagtttt ttatgagett
getcatcagt tgccacttec acataatgtg agttcgcate ttgataagge ctetgtgatg
aggcttacca tcagctattt gegtgtgagg aaacttetgg atgetggtga tttggatatt
gaagatgaca tgaaagcaca gatgaattgc ttttatttga aagccttgga tggttttgtt
atggttctca cagatgatgg tgacatgatt tacatttctg ataatgtgaa caaatacatg
ggattaactc agtttgaact aactggacac agtgtgtttg attttactca tccatgtgac
catgaggaaa tgagagaaat gcttacacac agaaatggec ttgtgaaaaa gggtaaagaa
caaaacacac agcgaagcett ttttectcaga atgaagtgta cectaactag ccgaggaaga
actatgaaca taaagtctge aacatggaag gtattgcact gcacaggcca cattcacgta
tatgatacca acagtaacca acctcagtgt gggtataaga aaccacctat gacctgettg
gtgctgattt gtgaacccat tcctcaccca tcaaatattg aaattccttt agatagecaag
actttcctca gtcgacacag cctggatatg aaattttett attgtgatga aagaattacce
gaattgatgg gatatgagcc agaagaactt ttaggccget caatttatga atattatcat
getttggact ctgatcatct gaccaaaact catcatgata tgtttactaa aggacaagtc
accacaggac agtacaggat gcttgccaaa agaggtggat atgtctgggt tgaaactcaa
gcaactgtca tatataacac caagaattct caaccacagt gcattgtatg tgtgaattac
gttgtgagtyg gtattattca gcacgacttyg attttctcece ttcaacaaac agaatgtgtce
cttaaaccgyg ttgaatctte agatatgaaa atgactcage tattcaccaa agttgaatca
gaagatacaa gtagcctctt tgacaaactt aagaaggaac ctgatgettt aactttgetg
gecccagecyg ctggagacac aatcatatcet ttagattttg gecagcaacga cacagaaact
gatgaccagc aacttgagga agtaccatta tataatgatg taatgctccce ctcacccaac
gaaaaattac agaatataaa tttggcaatyg tctccattac ccaccgectga aacgccaaag
ccacttcgaa gtagtgetga cectgeacte aatcaagaag ttgcattaaa attagaacca
aatccagagt cactggaact ttcttttace atgccccaga ttcaggatca gacacctagt
ccttecgatyg gaagcactag acaaagttca cctgagecta atagteccag tgaatattgt
ttttatgtgg atagtgatat ggtcaatgaa ttcaagttgg aattggtaga aaaacttttt
gctgaagaca cagaagcaaa gaacccattt tctactcagg acacagattt agacttggag
atgttagete cctatatcce aatggatgat gacttccagt tacgttcett cgatcagttg
tcaccattag aaagcagttc cgcaagcect gaaagcgcaa gtcctcaaag cacagttaca
gtattccage agactcaaat acaagaacct actgctaatg ccaccactac cactgccacc
actgatgaat taaaaacagt gacaaaagac cgtatggaag acattaaaat attgattgca
tctecatete ctacccacat acataaagaa actactagtg ccacatcatce accatataga
gatactcaaa gtcggacage ctcaccaaac agagcaggaa aaggagtcat agaacagaca

gaaaaatctc atccaagaag ccctaacgtyg ttatctgteg ctttgagtca aagaactaca

gttcctgagyg aagaactaaa tccaaagata ctagetttge agaatgctca gagaaagega

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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aaaatggaac

ccagacgatce

agtgaacaga

agactgctgg

gaagttaatg

getttggate

atgatggttc
atgcagctac
atggaatgga
ggcaatcaat
ctcctataca

aagttaactg

<210> SEQ ID NO 39
<211> LENGTH: 481

<212> TYPE:

DNA

actttttcaa

tacatcactt

gcaaaagaca

ggatgaaagt

aggcagcaga

a

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: ID1
<310> PATENT DOCUMENT NUMBER: X77956

<400> SEQUENCE: 39

atgaaagtcg

gecggcaaga

gecatctege

gtaaacgtge

accetgeccee

atcagggacc

gggctgeegg

gaggcggeat

a

ccagtggcag
cagcgagegy
getgecgggy
tgctctacga
agaaccgcaa
ttcagttgga
tcegggetec

gegttectge

<210> SEQ ID NO 40
<211> LENGTH: 110

<212> TYPE:

DNA

caccgccacc

tgcgggcgag

¢gecggggey

catgaacgge

ggtgagcaag

getgaacteyg

gctecagcace

ggacgatcge

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: ID2B
<310> PATENT DOCUMENT NUMBER: M96843

<400> SEQUENCE: 40

gcagtaggaa
tcttggaaac
attattttaa
ggattaccac

aacctactge

gecgecegegg
gtggtgeget
cgectgectyg
tgttactcac
gtggagattc
gaatccgaag
ctcaacggeyg

atcttgtgte

ttggaacatt attacagcag

gtgtaaaagg atgcaaatct

taccctctga tttagcatgt

agctgaccag ttatgattgt

agggtgaaga attactcaga

gececagetyg cgegetgaag

gtctgtetga gcagagegtg

cectgetgga cgagcagceag

gectcaagga getggtgece

tccagcacgt catcgactac

ttgggaccce cgggggccga

agatcagcge cctgacggec

gctgaatggt gaaaaaaaaa

tgaaagcctt cagtccegtg aggtccatta ggaaaaacag cetgttggac caccgectgg

gecatctcecca gagcaaaacc cceggtggatg acctgatgag cctgetgtaa

<210> SEQ ID NO 41
<211> LENGTH: 486

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: ID4
<310> PATENT DOCUMENT NUMBER: Y07958

<400> SEQUENCE: 41

atgaaggcgg

ggggagctgg

gcggceggegy

gegetgtgee

accatccege

atcctggacce

tgagcceggt

cgctgegety

¢ggeggegge

tgcagtgcga

ccaacaagaa

tgcagetgge

gegececteyg

cctggecgag

agcgcgetgt

tatgaacgac

agtcagcaaa

gctggagacg

ggccgcaagg

cacggccaca

aaggcggccyg

tgctatagee

gtggagatce

cacccggecc

CgCCgthgg CthggngC

geetgggtgg ctecgeagece

aggcggcggce cgacgagccg

gectgeggag getggtgece

tgcagcacgt tatcgactac

tgctgaggca gccaccaccg

2220

2280

2340

2400

2460

2481

60

120

180

240

300

360

420

480

481

60

110

60

120

180

240

300

360
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cecegegecge cacaccacce ggccgggace tgtcecagecyg cgecgecgeyg gaccecgete 420
actgegcetca acaccgacce ggccggegeg gtgaacaage agggcgacag cattcetgtge 480
cgctga 486
<210> SEQ ID NO 42
<211> LENGTH: 462
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: IGF1
<310> PATENT DOCUMENT NUMBER: NM000618
<400> SEQUENCE: 42
atgggaaaaa tcagcagtct tccaacccaa ttatttaagt getgettttg tgatttettg 60
aaggtgaaga tgcacaccat gtcctecteg catctettet acctggeget gtgectgete 120
accttcacca gctetgecac ggctggacceg gagacgctet geggggcetga getggtggat 180
getettcagt tegtgtgtgg agacagggge ttttatttca acaagceccac agggtatgge 240
tccagecagte ggagggegcece tcagacagge atcgtggatyg agtgetgett ccggagetgt 300
gatctaagga ggctggagat gtattgcgca cccctcaage ctgccaagtc agetcgetet 360
gteegtgece agegecacac cgacatgccce aagacccaga aggaagtaca tttgaagaac 420
gcaagtagag ggagtgcagg aaacaagaac tacaggatgt ag 462
<210> SEQ ID NO 43
<211> LENGTH: 591
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PDGFA
<310> PATENT DOCUMENT NUMBER: NM002607
<400> SEQUENCE: 43
atgaggacct tggcettgect getgctecte ggetgeggat acctegecca tgttetggece 60
gaggaagceyg agatcccceg cgaggtgatce gagaggetgg cecgcagtca gatccacage 120
atccgggace tccagegact cctggagata gactccegtag ggagtgagga ttctttggac 180
accagectga gagctcacgg ggtccacgece actaagcatyg tgcccgagaa gcggeccectg 240
cccattegga ggaagagaag catcgaggaa getgtcceeg ctgtcetgcaa gaccaggacyg 300
gtecatttacyg agattccteg gagtcaggtce gaccccacgt cegccaactt cctgatctgg 360
ccecegtgeg tggaggtgaa acgctgecacce ggetgctgea acacgagcag tgtcaagtge 420
cagcectecee gegtecacca ccgcagegte aaggtggceca aggtggaata cgtcaggaag 480
aagccaaaat taaaagaagt ccaggtgagg ttagaggage atttggagtyg cgcctgegeg 540
accacaagcce tgaatccgga ttatcgggaa gaggacacgyg atgtgaggtg a 591
<210> SEQ ID NO 44
<211> LENGTH: 528
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PDGFRA
<310> PATENT DOCUMENT NUMBER: XM003568
<400> SEQUENCE: 44
atggccaagce ctgaccacgce taccagtgaa gtctacgaga tcatggtgaa atgctggaac 60

agtgagccgyg agaagagacc ctecttttac cacctgagtg agattgtgga gaatctgetg 120
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cctggacaat ataaaaagag ttatgaaaaa attcacctgg acttcctgaa gagtgaccat 180
cctgetgtgg cacgcatgceg tgtggactca gacaatgcat acattggtgt cacctacaaa 240
aacgaggaag acaagctgaa ggactgggag ggtggtctgg atgagcagag actgagcgcet 300
gacagtggct acatcattce tctgectgac attgaccctg tecctgagga ggaggacctyg 360
ggcaagagga acagacacag ctcgcagacc tctgaagaga gtgccattga gacgggttec 420
agcagttcca ccttcatcaa gagagaggac gagaccattyg aagacatcga catgatggat 480
gacatcggca tagactcttc agacctggtg gaagacagct tcectgtaa 528
<210> SEQ ID NO 45
<211> LENGTH: 1911
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PDGFRB
<310> PATENT DOCUMENT NUMBER: XM003790
<400> SEQUENCE: 45
atgcggette cgggtgegat gecagetetg gecctcaaag gegagetget gttgetgtet 60
ctectgttac ttcetggaacce acagatctcet cagggcectgg tegtcacacce cccggggcca 120
gagettgtece tcaatgtcte cagcacctte gttcetgacct getegggtte agetcceggtyg 180
gtgtgggaac ggatgtccca ggagcecccca caggaaatgg ccaaggccca ggatggcacce 240
ttctecageg tgctcacact gaccaaccte actgggctag acacgggaga atacttttge 300
acccacaatg actccegtgg actggagacce gatgagcgga aacggctcta catctttgtg 360
ccagatccca ccegtgggett cctccctaat gatgccgagg aactattcat ctttetcacg 420
gaaataactyg agatcaccat tccatgccga gtaacagacc cacagctggt ggtgacactg 480
cacgagaaga aaggggacgt tgcactgect gteccctatyg atcaccaacyg tggettttet 540
ggtatctttyg aggacagaag ctacatctgc aaaaccacca ttggggacag ggaggtggat 600
tctgatgect actatgtcta cagactccag gtgtcatcca tcaacgtcte tgtgaacgca 660
gtgcagactyg tggtccgcca gggtgagaac atcaccctca tgtgcattgt gatcgggaat 720
gaggtggtca acttcgagtg gacatacccce cgcaaagaaa gtgggeggcet ggtggagecg 780
gtgactgact tcctecttgga tatgecttac cacatccget ccatcctgca catccccagt 840
geecgagttag aagactcggg gacctacacce tgcaatgtga cggagagtgt gaatgaccat 900
caggatgaaa aggccatcaa catcaccgtg gttgagageg gctacgtgeg gctectggga 960
gaggtgggca cactacaatt tgctgagctg catcggagec ggacactgca ggtagtgtte 1020
gaggcctace caccgeccac tgtectgtgg ttcaaagaca accgcaccct gggcgactece 1080
agcgctggeg aaatcgcect gtceccacgcege aacgtgtegg agacccggta tgtgtcagag 1140
ctgacactgg ttcgcgtgaa ggtggcagag gctggccact acaccatgceg ggccttcecat 1200
gaggatgctg aggtccagct ctecttecag ctacagatca atgtccctgt ccgagtgetg 1260
gagctaagtyg agagccacce tgacagtggg gaacagacag tccgcetgteg tggecgggge 1320
atgccccage cgaacatcat ctggtcectgce tgcagagacce tcaaaaggtg tccacgtgag 1380
ctgcegecca cgctgetggg gaacagttcee gaagaggaga gccagctgga gactaacgtg 1440
acgtactggg aggaggagca ggagtttgag gtggtgagca cactgcgtct gcagcacgtg 1500
gatcggcecac tgteggtgeg ctgcacgetg cgcaacgcetyg tgggccagga cacgcaggag 1560
gtcatcgtgg tgccacacte cttgcccttt aaggtggtgg tgatctcagce catcctggece 1620
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ctggtggtgc

cgttacgaga

tacgtggacc

gtgctgggac

ggcctgagee

tcaccatcat

tccgatggaa

ccatgeaget

gcaccctegyg

attttcaage

<210> SEQ ID NO 46
<211> LENGTH: 1176

<212> TYPE:

DNA

ctcecttatce

ggtgattgag

gecctatgac

ctetggggec

cccaatgaaa

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: TGFbetal
<310> PATENT DOCUMENT NUMBER: NM000660

<400> SEQUENCE: 46

atgcegeect

ctgacgecetyg

gtgaagcgga

agccecccga

tacaacagca

gecgactact

tatgacaagt

c¢gagaagcgyg

ctcaagttaa

cgatacctca

gtcaccggag

agcgececact

actaccggec

ctcatggeca

ctggacacca

attgacttcc

aacttectgec

ctggeectgt

gegetggage

tccaacatga

cegggetgeg
gecegecgge
agcgcatcga
gecaggggga
ccegegaceyg
acgccaagga
tcaagcagag
tacctgaacc
aagtggagca
gcaaccggcet
ttgtgcggcea
getectgtga
gecgaggtga
ccecegetgga
actattgett
gcaaggacct
tcgggeccety
acaaccagca
cgctgeccat

tegtgegete

<210> SEQ ID NO 47
<211> LENGTH: 1245

<212> TYPE:

DNA

getgetgecy
cgcegggacta
ggccatcege
ggtgcegece
ggtggecggy
ggtcaccege
tacacacagc
cgtgttgete
gcacgtggag
getggeacce
gtggttgage
cagcagggat
cctggecace
gagggcccag
cagctecacy
cggctggaag
ccecctacatt
taacccggge
cgtgtactac

ctgcaagtge

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: TGFbeta2
<310> PATENT DOCUMENT NUMBER: NM003238

<400> SEQUENCE: 47

atcctcatca

tctgtgaget

tccacgtggy

tttgggcagg

gtggcegtcea

ctgetgetac

tccacctgea

ggccagatce

ggcecgetge

gagagtgcag

gtgctaatgg

atatatatgt

tccegggeag

ctgtaccaga

agcgactege

cgtggagggg

aacacactgc

attcatggca

catctgcaaa

gagaagaact

tggatccacyg

tggagcctgg

gCCthgng

gtgggccgca

agctga

tgctttggca gaagaagcca

ctgacggeca tgagtacatce

agctgecgeyg ggaccagett

tggtggagge cacggttcat

aaaatgctta a

cgetgetgty getactggty

agactatcga catggagctg

tgtccaaget geggetegece

ccgaggeegt getegeectyg

aaccggagee cgagcctgag

tggaaaccca caacgaaatc

tcttcaacac atcagagcetce

agctgegtet gctgaggagyg

aatacagcaa caattcctgg

cagagtggtt atcttttgat

aaattgaggg ctttecgectt

aagtggacat caacgggttc

tgaaccggece tttectgett

geteceggea ccgecgagece

getgegtgeg gcagetgtac

agcccaaggg ctaccatgec

acacgcagta cagcaaggtce

cgecegtgetyg cgtgecgeag

agcccaaggt ggagcagetg

atgcactact gtgtgectgag cgettttetg atectgeate tggtcacggt cgegetcage

ctgtctacct gcagcacact cgatatggac cagttcatge gcaagaggat cgaggcgatce

cgegggcaga tcctgagecaa getgaagete accagtecece cagaagacta tcectgagecce

1680

1740

1800

1860

1911

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1176

60

120

180
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gaggaagtce ccccggaggt gatttcecate tacaacagca ccagggactt getccaggag 240

aaggcgagece ggagggegge cgectgegag cgegagagga gegacgaaga gtactacgcece 300

aaggaggttt acaaaataga catgccgece ttetteeccet cegaaaatge catcccegecce 360
actttctaca gaccctactt cagaattgtt cgatttgacg tctcagcaat ggagaagaat 420
gettccaatt tggtgaaage agagttcaga gtcetttegtt tgcagaaccce aaaagccaga 480
gtgcctgaac aacggattga gctatatcag attctcaagt ccaaagattt aacatctcca 540
acccageget acatcgacag caaagttgtg aaaacaagag cagaaggcega atggcetctcece 600
ttcgatgtaa ctgatgetgt tcatgaatgg cttcaccata aagacaggaa cctgggattt 660
aaaataagct tacactgtcce ctgctgecact tttgtaccat ctaataatta catcatccca 720
aataaaagtg aagaactaga agcaagattt gcaggtattg atggcacctce cacatatacc 780
agtggtgatc agaaaactat aaagtccact aggaaaaaaa acagtgggaa gaccccacat 840
ctcectgetaa tgttattgee ctectacaga cttgagtcac aacagaccaa ccggeggaag 900
aagcgtgett tggatgegge ctattgettt agaaatgtge aggataattg ctgcctacgt 960

ccactttaca ttgatttcaa gagggatcta gggtggaaat ggatacacga acccaaaggg 1020
tacaatgcca acttctgtge tggagcatgce ccgtatttat ggagttcaga cactcagcac 1080
agcagggtcce tgagcttata taataccata aatccagaag catctgctte tecttgetge 1140
gtgtcccaag atttagaacc tctaaccatt ctctactaca ttggcaaaac acccaagatt 1200
gaacagcttt ctaatatgat tgtaaagtct tgcaaatgca gctaa 1245
<210> SEQ ID NO 48

<211> LENGTH: 1239

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: TGFbeta3l

<310> PATENT DOCUMENT NUMBER: XM007417

<400> SEQUENCE: 48

atgaagatgc acttgcaaag ggctctggtg gtectggece tgetgaactt tgccacggte 60
agcctetete tgtccacttg caccaccttg gactteggece acatcaagaa gaagagggtg 120
gaagccatta ggggacagat cttgagcaag ctcaggctca ccageccccce tgagecaacyg 180
gtgatgacce acgtccccta tcaggtectyg gecctttaca acagcacceyg ggagetgetg 240
gaggagatgce atggggagag ggaggaaggc tgcacccagg aaaacaccga gtecggaatac 300
tatgccaaag aaatccataa attcgacatg atccagggge tggeggagca caacgaactg 360
getgtetgee ctaaaggaat tacctccaag gttttceget tcaatgtgte ctecagtggag 420
aaaaatagaa ccaacctatt ccgagcagaa ttecgggtet tgegggtgee caaccccage 480
tctaagegga atgagcagag gatcgagete ttecagatece tteggecaga tgagcacatt 540
gccaaacage gctatatcgg tggcaagaat ctgcccacac ggggcactge cgagtggetg 600
tcctttgatg tcactgacac tgtgegtgag tggetgttga gaagagagte caacttaggt 660
ctagaaatca gcattcactg tccatgtcac acctttecage ccaatggaga tatcctggaa 720
aacattcacg aggtgatgga aatcaaattc aaaggcgtgg acaatgagga tgaccatgge 780
cgtggagate tggggegect caagaagcag aaggatcacc acaaccctca tctaatccte 840
atgatgattc ccccacaccg getcgacaac ccgggecagg ggggtcagag gaagaagegg 900

getttggaca ccaattactg cttcecgcaac ttggaggaga actgetgtgt gegeccectce 960
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tacattgact tccgacagga tctgggetgg aagtgggtece
gccaacttet gctcaggece ttgecccatac ctccgcagtyg
gtgctgggac tgtacaacac tctgaaccct gaagcatctg
caggacctgyg agcccctgac catcctgtac tatgttggga
ctcteccaaca tggtggtgaa gtettgtaaa tgtagetga
<210> SEQ ID NO 49

<211> LENGTH: 1704

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: TGFbetaR2

<310> PATENT DOCUMENT NUMBER: XM003094
<400> SEQUENCE: 49

atgggtcggyg ggctgetcag gggectgtgg ccgetgeaca
gecagcacga tcccaccgca cgttcagaag tcggttaata
aacaacggtyg cagtcaagtt tccacaactg tgtaaatttt
tgtgacaacc agaaatcctg catgagcaac tgcagcatca
caggaagtct gtgtggetgt atggagaaag aatgacgaga
tgccatgacce ccaagetccee ctaccatgac tttattetgg
tgcattatga aggaaaaaaa aaagcctggt gagactttet
gatgagtgca atgacaacat catcttctca gaagaatata
ttgctagtca tatttcaagt gacaggcate agectcctge
tctgtcatca tcatctteta ctgctacege gttaacegge
tgggaaaccyg gcaagacgcg gaagctcatg gagttcageg
gaagatgacc gctctgacat cagctccacyg tgtgccaaca
ctgectgecca ttgagetgga caccctggtyg gggaaaggte
gccaagcetga agcagaacac ttcagagcag tttgagacag
tatgaggagt atgcctcttg gaagacagag aaggacatct
catgagaaca tactccagtt cctgacgget gaggagegga
tactggctga tcaccgectt ccacgccaag ggcaacctac
gtcatcagcet gggaggacct gegcaagctyg ggcagetceec
ctccacagtyg atcacactee atgtgggagg cccaagatge
aagagctcca atatcctegt gaagaacgac ctaacctget
tceectgegte tggaccctac tetgtetgtyg gatgacctgg
actgcaagat acatggctcce agaagtccta gaatccagga
tccttcaage agaccgatgt ctactccatg getetggtge
tgtaatgcag tgggagaagt aaaagattat gagcctccat
caccecctgtyg tcgaaagcat gaaggacaac gtgttgagag
cccagettet ggetcaacca ccagggcate cagatggtgt

tgggaccacg acccagaggce ccgtctcaca geccagtgtg

ctggagcate tggacaggcet cteggggagg agetgetegg

ggctcecctaa acactaccaa atag

atgaacctaa gggctactat

cagacacaac ccacagcacg

cctegectty ctgegtgece

ggaccecccaa agtggagcag

tcgtectgty gacgegtatce

acgacatgat agtcactgac

gtgatgtgag attttccacc

cctecatetyg tgagaageca

acataacact agagacagtt

aagatgctge ttctccaaag

tcatgtgtte ctgtagetcet

acaccagcaa tcctgacttg

caccactggg agttgccata

agcagaagct gagttcaacc

agcactgtge catcatcctg

acatcaacca caacacagag

getttgetga ggtctataag

tggcagtcaa gatctttecce

tctcagacat caatctgaag

agacggagtt ggggaaacaa

aggagtacct gacgcggcat

tcgecegggyg gattgetcac

ccatcgtgca cagggaccte

gectgtgtga ctttgggett

ctaacagtgg gcaggtggga

tgaatttgga gaatgttgag

tctgggaaat gacatctege

ttggttccaa ggtgcgggag

atcgagggcg accagaaatt

gtgagacgtt gactgagtgce

tggcagaacg cttcagtgag

aggagaagat tcctgaagac

1020

1080

1140

1200

1239

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1704
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<210> SEQ ID NO 50

<211> LENGTH: 609

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: TGFbeta3l

<310> PATENT DOCUMENT NUMBER: XM001924

<400> SEQUENCE: 50

atgtctcatt acaccattat tgagaatatt tgtcctaaag atgaatctgt gaaattctac
agtcccaaga gagtgcactt tcctatceeg caagetgaca tggataagaa gegattcage
tttgtcttca agectgtett caacacctca ctgetcttte tacagtgtga getgacgetg
tgtacgaaga tggagaagca cccccagaag ttgectaagt gtgtgectcee tgacgaagece
tgcacctege tggacgecte gataatctgg gecatgatge agaataagaa gacgttcact
aagccecttyg ctgtgatcca ccatgaagca gaatctaaag aaaaaggtce aagcatgaag
gaaccaaatc caatttctecc accaatttte catggtetgg acaccctaac cgtgatggge
attgcgtttyg cagectttgt gatcggagca ctectgacgg gggecttgtyg gtacatctat
tctcacacag gggagacage aggaaggeag caagtcccca cctececgece agectceggaa
aacagcagtyg ctgcccacag catcggecage acgcagagea cgecttgete cagcagcage
acggectag

<210> SEQ ID NO 51

<211> LENGTH: 3633

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: EGFR

<310> PATENT DOCUMENT NUMBER: X00588

<400> SEQUENCE: 51

atgcgaccct cecgggacgge cggggcageg ctectggege tgetggetge getcetgeceg
gecgagteggg ctetggagga aaagaaagtt tgccaaggca cgagtaacaa gctcacgeag
ttgggcactt ttgaagatca ttttctcage ctecagagga tgttcaataa ctgtgaggtg
gtcettggga atttggaaat tacctatgtg cagaggaatt atgatcttte cttettaaag
accatccagg aggtggetgg ttatgtecte attgecctea acacagtgga gcgaattect
ttggaaaacc tgcagatcat cagaggaaat atgtactacg aaaattccta tgccttagca
gtcttatcta actatgatgce aaataaaacc ggactgaagg agctgcccat gagaaattta
caggaaatcce tgcatggege cgtgeggtte agcaacaacce ctgecctgtg caacgtggag
agcatccagt ggcgggacat agtcagcagt gacttteteca gecaacatgte gatggactte
cagaaccacce tgggcagetg ccaaaagtgt gatccaaget gtcccaatgg gagetgetgg
ggtgcaggag aggagaactg ccagaaactyg accaaaatca tctgtgccca geagtgetec
gggcegetgee gtggcaagte cecccagtgac tgctgecaca accagtgtge tgecaggetge
acaggcccce gggagagcega ctgectggte tgecgcaaat tecgagacga agcecacgtge
aaggacacct gccceccact catgetctac aaccccacca cgtaccagat ggatgtgaac
cccgagggea aatacagett tggtgecace tgegtgaaga agtgtececg taattatgtg
gtgacagatc acggctegtg cgtecgagece tgtggggeceg acagetatga gatggaggaa

gacggcegtee gcaagtgtaa gaagtgcgaa gggecttgee gcaaagtgtyg taacggaata

ggtattggtyg aatttaaaga ctcactctcc ataaatgcta cgaatattaa acacttcaaa

60

120

180

240

300

360

420

480

540

600

609

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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aactgcacct ccatcagtgg cgatctccac atcctgecegg tggcatttag gggtgactcce 1140
ttcacacata ctcctcecctet ggatccacag gaactggata ttctgaaaac cgtaaaggaa 1200
atcacagggt ttttgctgat tcaggcttgg cctgaaaaca ggacggacct ccatgccttt 1260
gagaacctag aaatcatacg cggcaggacc aagcaacatg gtcagttttc tcttgcagtce 1320
gtcagcctga acataacatc cttgggatta cgctcecctca aggagataag tgatggagat 1380
gtgataattt caggaaacaa aaatttgtgc tatgcaaata caataaactg gaaaaaactg 1440
tttgggacct ccggtcagaa aaccaaaatt ataagcaaca gaggtgaaaa cagctgcaag 1500
gccacaggece aggtctgcca tgccttgtge tecccegagg getgetgggg cecggagece 1560
agggactgcg tctcettgeccg gaatgtcage cgaggcaggg aatgcgtgga caagtgcaag 1620
cttctggagg gtgagccaag ggagtttgtg gagaactctg agtgcataca gtgccaccca 1680
gagtgcctge ctcaggccat gaacatcacce tgcacaggac ggggaccaga caactgtatce 1740
cagtgtgccce actacattga cggcccccac tgcgtcaaga cctgcceccgge aggagtcatg 1800
ggagaaaaca acaccctggt ctggaagtac gcagacgccg gecatgtgtg ccacctgtge 1860
catccaaact gcacctacgg atgcactggg ccaggtcttg aaggctgtcce aacgaatggg 1920
cctaagatcce cgtccatcege cactgggatg gtgggggcecce tectecttget getggtggtg 1980
gcecetgggga teggectett catgcgaagg cgccacatceg ttcggaagceg cacgctgegyg 2040
aggctgctge aggagaggga gcttgtggag cctcecttacac ccagtggaga agctcccaac 2100
caagctctct tgaggatctt gaaggaaact gaattcaaaa agatcaaagt gctgggctcce 2160
ggtgcgtteg gcacggtgta taagggactc tggatcccag aaggtgagaa agttaaaatt 2220
ccegtegeta tcaaggaatt aagagaagca acatctccga aagccaacaa ggaaatccte 2280
gatgaagcct acgtgatggce cagcgtggac aacccccacg tgtgccgect gctgggcatce 2340
tgcctcacct ccaccgtgca actcatcacg cagctcatge cctteggcectg cctectggac 2400
tatgtcecggg aacacaaaga caatattggc tcccagtacce tgctcaactg gtgtgtgcag 2460
atcgcaaagg gcatgaacta cttggaggac cgtecgcttgg tgcaccgcga cctggcagcece 2520
aggaacgtac tggtgaaaac accgcagcat gtcaagatca cagattttgg gctggccaaa 2580
ctgetgggty cggaagagaa agaataccat gcagaaggag gcaaagtgcece tatcaagtgg 2640
atggcattgg aatcaatttt acacagaatc tatacccacc agagtgatgt ctggagctac 2700
ggggtgaccg tttgggagtt gatgaccttt ggatccaagce catatgacgg aatccctgece 2760
agcgagatct cctccatcct ggagaaagga gaacgcctcece ctcagccacce catatgtacce 2820
atcgatgtct acatgatcat ggtcaagtgc tggatgatag acgcagatag tcgcccaaag 2880
ttccgtgagt tgatcatcga attctceccaaa atggcccgag acccccageg ctaccttgte 2940
attcaggggg atgaaagaat gcatttgcca agtcctacag actccaactt ctaccgtgece 3000
ctgatggatg aagaagacat ggacgacgtg gtggatgccg acgagtacct catcccacag 3060
cagggcttcet tcagcagccce ctceccacgtca cggactccce tectgagcte tetgagtgcea 3120
accagcaaca attccaccgt ggcttgcatt gatagaaatg ggctgcaaag ctgtcccatce 3180
aaggaagaca gcttcttgca gcgatacage tcagacccca caggcgcectt gactgaggac 3240
agcatagacg acaccttecct cccagtgcect gaatacataa accagtccgt tcccaaaagg 3300
ccegetgget ctgtgcagaa tectgtcectat cacaatcage ctctgaacce cgcgceccagce 3360
agagacccac actaccagga cccccacage actgcagtgg gcaaccccga gtatctcaac 3420
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actgtccage ccacctgtgt caacagcaca ttcgacagec ctgeccactyg ggcccagaaa 3480
ggcagccacc aaattagcct ggacaaccct gactaccagce aggacttcett tcccaaggaa 3540
gccaagccaa atggcatctt taagggctcc acagctgaaa atgcagaata cctaagggtce 3600
gcgccacaaa gcagtgaatt tattggagca tga 3633
<210> SEQ ID NO 52
<211> LENGTH: 3768
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ERBB2
<310> PATENT DOCUMENT NUMBER: NM004448
<400> SEQUENCE: 52
atggagcetgg cggecttgtyg cecgetggggg ctectecteg cectettgee ccceggagee 60
gcgagcacee aagtgtgcac cggcacagac atgaagetge ggctccectge cagtceccgag 120
acccacctgg acatgctccg ccacctctac cagggctgece aggtggtgca gggaaacctg 180
gaactcacct acctgcccac caatgccage ctgtcecttee tgcaggatat ccaggaggtg 240
cagggctacg tgctcatcge tcacaaccaa gtgaggcagyg tcccactgca gaggetgcegg 300
attgtgcgag gcacccagcet ctttgaggac aactatgcce tggecgtget agacaatgga 360
gacccgcetga acaataccac ccctgtcaca ggggectcece caggaggect gegggagetg 420
cagcttcgaa gcctcacaga gatcttgaaa ggaggggtet tgatccageg gaacccccag 480
ctetgetace aggacacgat tttgtggaag gacatcttec acaagaacaa ccagcetggcet 540
ctcacactga tagacaccaa ccgctctegg gectgccace ccetgttetece gatgtgtaag 600
ggctecceget getggggaga gagttctgag gattgtcaga gectgacgeg cactgtetgt 660
geeggtgget gtgeccgetyg caaggggeca ctgcccactyg actgcetgeca tgagcagtgt 720
getgecegget gcacgggcece caagcactct gactgectgg cctgecteca cttcaaccac 780
agtggcatct gtgagctgca ctgcccagece ctggtcacct acaacacaga cacgtttgag 840
tccatgecca atceccgaggg ccggtataca tteggegeca getgtgtgac tgcectgtcece 900
tacaactacc tttctacgga cgtgggatce tgcacccteg tetgeccect gcacaaccaa 960
gaggtgacayg cagaggatgg aacacagcgg tgtgagaagt gcagcaagcc ctgtgcccga 1020
gtgtgctatg gtctgggcat ggagcacttg cgagaggtga gggcagttac cagtgccaat 1080
atccaggagt ttgctggcetg caagaagatc tttgggagcc tggcatttcet gecggagagce 1140
tttgatgggg acccagcctce caacactgcce ccgctccage cagagcagcet ccaagtgttt 1200
gagactctgg aagagatcac aggttaccta tacatctcag catggccgga cagcctgect 1260
gacctcageg tcecttceccagaa cctgcaagta atccggggac gaattctgca caatggegec 1320
tactcgcetga ccctgcaagg getgggcatce agetggetgg ggctgegcte actgagggaa 1380
ctgggcagtg gactggccct catccaccat aacacccacc tcectgcttcegt gcacacggtg 1440
cectgggace agetcettteg gaaccegeac caagetctge tcecacactge caaccggcca 1500
gaggacgagt gtgtgggcga gggectggece tgccaccage tgtgcegeccg agggcactge 1560
tggggtccag ggcccaccca gtgtgtcaac tgcagccagt tecttegggg ccaggagtgce 1620
gtggaggaat gccgagtact gcaggggctc cccagggagt atgtgaatgc caggcactgt 1680
ttgcecgtgee accctgagtyg tcagcecccag aatggctcag tgacctgttt tggaccggag 1740
gctgaccagt gtgtggecctg tgcccactat aaggacccte ccttetgegt ggeccgetge 1800
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cccageggtg tgaaacctga cctctectac atgeccatcet ggaagtttee agatgaggag 1860
ggcgcatgec agecttgcece catcaactge acccactcect gtgtggacct ggatgacaag 1920
ggctgcceceeg ccgagcagag agccagcecct ctgacgtcca tegtcetetge ggtggttgge 1980
attctgetgg tecgtggtett gggggtggte tttgggatcce tcatcaageg acggcagcag 2040
aagatccgga agtacacgat gcggagactg ctgcaggaaa cggagctggt ggagecgetg 2100
acacctageg gagcgatgcece caaccaggeg cagatgcgga tcectgaaaga gacggagcetg 2160
aggaaggtga aggtgcttgg atctggcgct tttggcacag tctacaaggg catctggatce 2220
cctgatgggg agaatgtgaa aattccagtg gccatcaaag tgttgaggga aaacacatcc 2280
cccaaagcca acaaagaaat cttagacgaa gcatacgtga tggctggtgt gggctcccca 2340
tatgtctecce gecttcectggg catctgectg acatccacgg tgcagetggt gacacagcett 2400
atgccctatg getgectett agaccatgtce cgggaaaacc gcggacgcct gggctceccag 2460
gacctgctga actggtgtat gcagattgcc aaggggatga gctacctgga ggatgtgcegg 2520
ctcgtacaca gggacttgge cgctcggaac gtgctggtca agagtcccaa ccatgtcaaa 2580
attacagact tcgggctggce tceggctgctg gacattgacg agacagagta ccatgcagat 2640
gggggcaagg tgcccatcaa gtggatggcg ctggagtcca ttectceccecgecg gcggttcacce 2700
caccagagtg atgtgtggag ttatggtgtg actgtgtggg agctgatgac ttttggggcce 2760
aaaccttacg atgggatccce agcccgggag atccctgace tgctggaaaa gggggagcegyg 2820
ctgccceccage cccccatetg caccattgat gtctacatga tcatggtcaa atgttggatg 2880
attgactctg aatgtcggcec aagattccgg gagttggtgt ctgaattcte ccgcatggcece 2940
agggaccccce agcgcectttgt ggtcatccag aatgaggact tgggcccagce cagtccecttg 3000
gacagcacct tctaccgcte actgctggag gacgatgaca tgggggacct ggtggatget 3060
gaggagtatc tggtacccca gcagggcttce ttctgtccag accctgccecce gggcegctggyg 3120
ggcatggtee accacaggca ccgcagctca tctaccagga gtggeggtgg ggacctgaca 3180
ctagggcetgg agccectcectga agaggaggece cecaggtcete cactggcace ctcecgaaggg 3240
gctggecteceg atgtatttga tggtgacctg ggaatggggyg cagccaaggg gctgcaaagce 3300
cteccecacac atgaccccag ccectctacag cggtacagtg aggaccccac agtacccectg 3360
ccetetgaga ctgatggeta cgttgcccce ctgacctgca geccccagece tgaatatgtg 3420
aaccagccag atgtteggcece ccagcceect tegecccgag agggecctet gectgetgee 3480
cgacctgetg gtgccactet ggaaagggcce aagactctcet ccccagggaa gaatggggtce 3540
gtcaaagacg tttttgcctt tgggggtgcce gtggagaacc ccgagtactt gacaccccag 3600
ggaggagctg cccctcagce ccaccctect ccectgectteca geccagectt cgacaaccte 3660
tattactggg accaggaccc accagagcegg ggggctccac ccagcacctt caaagggaca 3720
cctacggcag agaacccaga gtacctgggt ctggacgtge cagtgtga 3768
<210> SEQ ID NO 53
<211> LENGTH: 1986
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ERBB3
<310> PATENT DOCUMENT NUMBER: XM006723
<400> SEQUENCE: 53
atgcacaact tcagtgtttt ttccaatttg acaaccattyg gaggcagaag cctctacaac 60
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cggggettet cattgttgat catgaagaac ttgaatgtca catctcetggyg cttecgatce 120
ctgaaggaaa ttagtgctgg gecgtatctat ataagtgcca ataggcaget ctgctaccac 180
cactctttga actggaccaa ggtgcttegg gggectacgg aagagcgact agacatcaag 240
cataatcgge cgcgcagaga ctgcgtggca gagggcaaag tgtgtgacce actgtgetcee 300
tctgggggat getggggece aggccctggt cagtgcettgt cetgtcegaaa ttatagecga 360
ggaggtgtcet gtgtgaccca ctgcaacttt ctgaatgggg agcctcgaga atttgcccat 420
gaggccgaat gcttectectg ccacccggaa tgccaaccca tggagggcac tgccacatge 480
aatggctcegg getcetgatac ttgtgctcaa tgtgcccatt ttecgagatgyg gcecccactgt 540
gtgagcagcet geccccatgg agtcectaggt geccaagggec caatctacaa gtacccagat 600
gttcagaatyg aatgtcggee ctgccatgag aactgcacce aggggtgtaa aggaccagag 660
cttcaagact gtttaggaca aacactggtg ctgatcggca aaacccatct gacaatggcet 720
ttgacagtga tagcaggatt ggtagtgatt ttcatgatge tgggcggcac ttttctctac 780
tggegtggge gcecggattca gaataaaagg getatgagge gatacttgga acggggtgag 840
agcatagagc ctctggaccce cagtgagaag gctaacaaag tcttggccag aatcttcaaa 900
gagacagagc taaggaagct taaagtgctt ggctegggtg tetttggaac tgtgcacaaa 960
ggagtgtgga tccctgaggg tgaatcaatc aagattccag tcectgcattaa agtcattgag 1020
gacaagagtg gacggcagag ttttcaagct gtgacagatc atatgctggc cattggcagce 1080
ctggaccatg cccacattgt aaggctgctg ggactatgcc cagggtcatc tcectgcagett 1140
gtcactcaat atttgcctct gggttctetg ctggatcatg tgagacaaca ccggggggca 1200
ctggggccac agctgctgcet caactgggga gtacaaattg ccaagggaat gtactacctt 1260
gaggaacatg gtatggtgca tagaaacctg gctgcccgaa acgtgctact caagtcaccce 1320
agtcaggttc aggtggcaga ttttggtgtg gctgacctge tgcctcecctga tgataagcag 1380
ctgctataca gtgaggccaa gactccaatt aagtggatgg cccttgagag tatccacttt 1440
gggaaataca cacaccagag tgatgtctgg agctatggtg tgacagtttg ggagttgatg 1500
accttcecgggg cagagcccta tgcagggcta cgattggcetg aagtaccaga cctgctagag 1560
aagggggagc ggttggcaca gccccagatce tgcacaattg atgtctacat ggtgatggtce 1620
aagtgttgga tgattgatga gaacattcgc ccaaccttta aagaactagc caatgagttc 1680
accaggatgg cccgagaccce accacggtat ctggtcataa agagagagag tgggectgga 1740
atagcccctyg ggccagagcece ccatggtetg acaaacaaga agctagagga agtagagcetg 1800
gagccagaac tagacctaga cctagacttg gaagcagagg aggacaacct ggcaaccacce 1860
acactgggct ccgccecctcag cctaccagtt ggaacactta atcggccacg tgggagccag 1920
agccttttaa gtccatcatce tggatacatg cccatgaacc agggtaatct tggggttcett 1980
ccttag 1986
<210> SEQ ID NO 54
<211> LENGTH: 1437
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ERBB4
<310> PATENT DOCUMENT NUMBER: XM002260
<400> SEQUENCE: 54
atgatgtacc tggaagaaag acgactcgtt catcgggatt tggcagccceyg taatgtctta 60
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gtgaaatcte caaaccatgt gaaaatcaca gattttgggce tagccagact cttggaagga 120
gatgaaaaag agtacaatgc tgatggagga aagatgccaa ttaaatggat ggctctggag 180
tgtatacatt acaggaaatt cacccatcag agtgacgttt ggagctatgg agttactata 240
tgggaactga tgacctttgg aggaaaaccce tatgatggaa ttccaacgeyg agaaatccct 300
gatttattag agaaaggaga acgtttgcct cagccteccca tctgcactat tgacgtttac 360
atggtcatgg tcaaatgttg gatgattgat gctgacagta gacctaaatt taaggaactg 420
gectgetgagt tttcaaggat ggctcgagac cctcaaagat acctagttat tcagggtgat 480
gatcgtatga agcttcccag tccaaatgac agcaagttcet ttcagaatct cttggatgaa 540
gaggatttgyg aagatatgat ggatgctgag gagtacttgg tccctcaggce tttcaacatce 600
ccacctccca tctatacttce cagagcaaga attgactcga ataggagtga aattggacac 660
agccctecte ctgectacac ccccatgtca ggaaaccagt ttgtataccg agatggaggt 720
tttgctgetyg aacaaggagt gtctgtgecce tacagagccce caactagcac aattccagaa 780
getectgtgyg cacagggtge tactgetgag atttttgatg actcctgetg taatggcacce 840
ctacgcaagce cagtggcacc ccatgtccaa gaggacagta gcacccagag gtacagtgcet 900
gaccccaceyg tgtttgccee agaacggagce ccacgaggag agctggatga ggaaggttac 960
atgactccta tgcgagacaa acccaaacaa gaatacctga atccagtgga ggagaaccct 1020
tttgtttcte ggagaaaaaa tggagacctt caagcattgg ataatcccga atatcacaat 1080
gcatccaatg gtccacccaa ggccgaggat gagtatgtga atgagccact gtacctcaac 1140
acctttgcca acaccttggg aaaagctgag tacctgaaga acaacatact gtcaatgcecca 1200
gagaaggcca agaaagcgtt tgacaaccct gactactgga accacagect gecacctegg 1260
agcaccctte agcacccaga ctacctgcag gagtacagca caaaatattt ttataaacag 1320
aatgggcgga tccggcectat tgtggcagag aatcctgaat acctcectctga gttctcecctg 1380
aagccaggca ctgtgctgec gectceccacct tacagacacce ggaatactgt ggtgtaa 1437
<210> SEQ ID NO 55
<211> LENGTH: 627
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF10
<310> PATENT DOCUMENT NUMBER: NM004465
<400> SEQUENCE: 55
atgtggaaat ggatactgac acattgtgcc tcagecttte cccacctgece cggetgetge 60
tgctgetget ttttgttget gttettggtg tcecttecgtece ctgtcacctg ccaagcectt 120
ggtcaggaca tggtgtcacc agaggccacc aactcttett cctectectt ctectctect 180
tccagegegyg gaaggcatgt gecggagetac aatcacctte aaggagatgt ccgetggaga 240
aagctattcet ctttcaccaa gtactttcte aagattgaga agaacgggaa ggtcagceggg 300
accaagaagg agaactgccc gtacagcatc ctggagataa catcagtaga aatcggagtt 360
gttgccegteca aagccattaa cagcaactat tacttagcca tgaacaagaa ggggaaactce 420
tatggctcaa aagaatttaa caatgactgt aagctgaagyg agaggataga ggaaaatgga 480
tacaatacct atgcatcatt taactggcag cataatggga ggcaaatgta tgtggcattg 540
aatggaaaag gagctccaag gagaggacag aaaacacgaa ggaaaaacac ctctgctcac 600
tttcttecaa tggtggtaca ctcatag 627
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<210> SEQ ID NO 56
<211> LENGTH: 679
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF1l1
<310> PATENT DOCUMENT NUMBER: XM008660
<400> SEQUENCE: 56
aatggcggeg ctggecagta gectgatceg geagaagegg gaggtcecegeyg ageccggggyg 60
cagceggeceg gtgteggege ageggegegt gtgteccege ggcaccaagt ccctttgeca 120
gaagcagcte ctcatcctge tgtccaaggt gegactgtge ggggggegge cegegeggec 180
ggaccgegge ccggagecte agctcaaagg catcgtcacce aaactgttet gecgecaggg 240
tttctaccte caggcgaatc ccgacggaag catccaggge accccagagyg ataccagcete 300
cttcacccac ttcaacctga tcecctgtggg ceteegtgtyg gtcaccatcece agagegccaa 360
gectgggtcac tacatggcca tgaatgctga gggactgetce tacagttege cgcatttcac 420
agctgagtgt cgctttaagg agtgtgtett tgagaattac tacgtcctgt acgectctge 480
tctetacege cagegtegtt ctggeeggge ctggtaccte ggectggaca aggagggcca 540
ggtcatgaag ggaaaccgag ttaagaagac caaggcagct geccactttce tgcccaaget 600
cctggaggtyg gccatgtacce aggagectte tetcecacagt gtecccgagyg cctecectte 660
cagtccecect geccectga 679
<210> SEQ ID NO 57
<211> LENGTH: 732
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF12
<310> PATENT DOCUMENT NUMBER: NM021032
<400> SEQUENCE: 57
atggctgegg cgatagecag ctecttgate cggcagaage ggcaggcgayg ggagtccaac 60
agcgaccgag tgtceggecte caagcgecge tecagcecceca gcaaagacgyg gcegctceectg 120
tgcgagagge acgtectegg ggtgttcage aaagtgeget tetgcagegyg ccgcaagagg 180
cecggtgagge ggagaccaga accccagetce aaagggattyg tgacaaggtt attcagecag 240
cagggatact tcctgcagat gcacccagat ggtaccattyg atgggaccaa ggacgaaaac 300
agcgactaca ctctcttcaa tctaattcce gtgggectge gtgtagtgge catccaagga 360
gtgaaggcta gectcectatgt ggccatgaat ggtgaaggcet atctctacag ttcagatgtt 420
ttcactccag aatgcaaatt caaggaatct gtgtttgaaa actactatgt gatctattct 480
tccacactgt accgccagca agaatcaggce cgagettggt ttetgggact caataaagaa 540
ggtcaaatta tgaaggggaa cagagtgaag aaaaccaagc cctcatcaca ttttgtaccg 600
aaacctattg aagtgtgtat gtacagagaa ccatcgctac atgaaattgg agaaaaacaa 660
gggcgttcaa ggaaaagttc tggaacacca accatgaatg gaggcaaagt tgtgaatcaa 720
gattcaacat ag 732

<210> SEQ ID NO 58

<211> LENGTH: 738

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF13
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<310> PATENT DOCUMENT NUMBER: XM010269
<400> SEQUENCE: 58
atggcggegg ctatcgecag ctegctcate cgtcagaaga ggcaagccceyg cgagegegag 60
aaatccaacg cctgcaagtg tgtcagcage cccagcaaag gcaagaccag ctgcgacaaa 120
aacaagttaa atgtcttttc ccgggtcaaa ctettegget ccaagaagag gcgcagaaga 180
agaccagagc ctcagcttaa gggtatagtt accaagctat acagccgaca aggctaccac 240
ttgcagctge aggcggatgg aaccattgat ggcaccaaag atgaggacag cacttacact 300
ctgtttaace tcatcectgt gggtctgega gtggtggcta tccaaggagt tcaaaccaag 360
ctgtacttgg caatgaacag tgagggatac ttgtacacct cggaactttt cacacctgag 420
tgcaaattca aagaatcagt gtttgaaaat tattatgtga catattcatc aatgatatac 480
cgtcagcage agtcaggccg agggtggtat ctgggtctga acaaagaagyg agagatcatg 540
aaaggcaacc atgtgaagaa gaacaagcct gecagcetcatt ttctgcctaa accactgaaa 600
gtggccatgt acaaggagcce atcactgcac gatctcacgg agttcteccg atctggaage 660
gggaccccaa ccaagagcag aagtgtctcet ggegtgetga acggaggcaa atccatgagce 720
cacaatgaat caacgtag 738
<210> SEQ ID NO 59
<211> LENGTH: 624
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF1é6
<310> PATENT DOCUMENT NUMBER: NM003868
<400> SEQUENCE: 59
atggcagagg tggggggcegt cttegectece ttggactggyg atctacacgyg cttetecteg 60
tctetgggga acgtgecctt agetgactcece cecaggtttece tgaacgageyg cctgggccaa 120
atcgagggga agctgcagceg tggctcaccce acagactteg cccacctgaa ggggatcctg 180
cggegecgee agcetctactg ccgcacegge ttecacctgg agatcttece caacggcacyg 240
gtgcacggga cccgecacga ccacagecge tteggaatce tggagtttat cagectgget 300
gtggggctga tcagcatceg gggagtggac tctggectgt acctaggaat gaatgagega 360
ggagaactct atgggtcgaa gaaactcaca cgtgaatgtg ttttceggga acagtttgaa 420
gaaaactggt acaacaccta tgcctcaacc ttgtacaaac attcggactc agagagacag 480
tattacgtgg ccctgaacaa agatggctca ccccgggagyg gatacaggac taaacgacac 540
cagaaattca ctcacttttt acccaggect gtagatcctt ctaagttgece ctccatgtcee 600
agagacctct ttcactatag gtaa 624
<210> SEQ ID NO 60
<211> LENGTH: 651
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF17
<310> PATENT DOCUMENT NUMBER: XMO005316
<400> SEQUENCE: 60
atgggagcceg cccgectget geccaaccte actetgtget tacagetget gattcetetge 60
tgtcaaactc agggggagaa tcacccgtcet cctaatttta accagtacgt gagggaccag 120

ggcgccatga ccgaccagcet gagcaggcegyg cagatccgeg agtaccaact ctacageagg 180
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accagtggca agcacgtgca ggtcaccggg cgtcgcatet cegecaccge cgaggacgge 240
aacaagtttg ccaagctcat agtggagacg gacacgtttyg gcagccgggt tcgcatcaaa 300
ggggctgaga gtgagaagta catctgtatg aacaagaggg gcaagctcat cgggaagccce 360
agcgggaaga gcaaagactg cgtgttcacg gagatcgtge tggagaacaa ctatacggcce 420
ttccagaacyg cccggcacga gggctggtte atggecttea cgeggcaggyg gceggecccge 480
caggcttceee gcagecgeca gaaccagege gaggcccact tcatcaageg cctctaccaa 540
ggccagetge ccttecccaa ccacgecgag aagcagaage agttcegagtt tgtgggetec 600
geeeccacee gecggaccaa gcgcacacgg cggcecccage ccectcacgta g 651
<210> SEQ ID NO 61
<211> LENGTH: 624
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF18
<310> PATENT DOCUMENT NUMBER: AF075292
<400> SEQUENCE: 61
atgtattcag cgccctecge ctgcacttge ctgtgtttac acttectget getgtgette 60
caggtacagg tgctggttgc cgaggagaac gtggacttecce gcatccacgt ggagaaccag 120
acgcgggete gggacgatgt gagccgtaag cagetgegge tgtaccaget ctacagecgg 180
accagtggga aacacatcca ggtcctggge cgcaggatca gtgeccgegyg cgaggatggg 240
gacaagtatyg cccagctcct agtggagaca gacaccttceg gtagtcaagt ccggatcaag 300
ggcaaggaga cggaattcta cctgtgcatg aaccgcaaag gcaagctegt ggggaagccce 360
gatggcacca gcaaggagtg tgtgttcatc gagaaggttc tggagaacaa ctacacggec 420
ctgatgtcegg ctaagtactc cggctggtac gtgggctteca ccaagaaggyg gcggecgegyg 480
aagggcccca agacccggga gaaccagcag gacgtgcatt tcatgaageg ctaccccaag 540
gggcagcecegyg agcettcagaa gcccttcaag tacacgacgg tgaccaagag gtecegtegyg 600
atccggecca cacaccctge ctag 624
<210> SEQ ID NO 62
<211> LENGTH: 651
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF19
<310> PATENT DOCUMENT NUMBER: AF110400
<400> SEQUENCE: 62
atgcggageg ggtgtgtggt ggtccacgta tggatcctgg ceggectetyg getggeegtyg 60
geegggegee cectegectt cteggacgeg gggcecccacyg tgcactacgg ctggggcegac 120
ccecateegee tgcggcacct gtacacctece ggeccccacyg ggctetecag ctgettectg 180
cgcatecegtyg ccgacggegt cgtggactge gegeggggece agagegcegcea cagtttgetg 240
gagatcaagyg cagtcgctct gcggaccgtg gecatcaagg gegtgcacag cgtgeggtac 300
ctetgecatgg gegecgacgg caagatgcag gggetgette agtactcegga ggaagactgt 360
getttegagyg aggagatcceg cccagatgge tacaatgtgt accgatccga gaagcaccge 420
cteceggtet ccctgagcag tgccaaacag cggcagetgt acaagaacag aggcetttett 480
ccactetete atttectgcee catgetgecce atggtceccag aggagcectga ggacctcagg 540
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ggccacttygyg aatctgacat gttcetcectteg cccctggaga ccgacagcat ggacccattt 600
gggettgteca ccggactgga ggcegtgagg agtcccaget ttgagaagta a 651
<210> SEQ ID NO 63
<211> LENGTH: 468
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 63
atggctgaag gggaaatcac caccttcaca gecctgacceg agaagtttaa tctgectcca 60
gggaattaca agaagcccaa actcctctac tgtagcaacyg ggggccactt cctgaggatce 120
ctteeggatyg gcacagtgga tgggacaagg gacaggageg accagcacat tcagetgcag 180
ctcagtgcegg aaagegtggg ggaggtgtat ataaagagta ccgagactgyg ccagtacttg 240
gccatggaca ccgacgggcet tttatacgge tcacagacac caaatgagga atgtttgtte 300
ctggaaaggce tggaggagaa ccattacaac acctatatat ccaagaagca tgcagagaag 360
aattggtttyg ttggectcaa gaagaatggg agetgcaaac geggtcecteyg gactcactat 420
ggccagaaag caatcttgtt tctecccectg ccagtcectcett ctgattaa 468
<210> SEQ ID NO 64
<211> LENGTH: 636
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF20
<310> PATENT DOCUMENT NUMBER: NM019851
<400> SEQUENCE: 64
atggctccct tagccgaagt cgggggettt ctgggeggece tggagggett gggecagcag 60
gtgggttege atttectgtt gectectgee ggggagegge cgccgetget gggegagege 120

aggagcgegyg cggageggag cgeccgegge gggeeggggg ctgegeaget ggegcacctg 180

cacggcatce tgcgecgecg gecagcetctat tgecgcaceyg gcettcecacct gcagatcctg 240
ccegacggea gegtgecaggg cacccggeag gaccacagece tcetteggtat cttggaatte 300
atcagtgtgg cagtgggact ggtcagtatt agaggtgtgg acagtggtct ctatcttgga 360
atgaatgaca aaggagaact ctatggatca gagaaactta cttccgaatg catctttagg 420
gagcagtttyg aagagaactg gtataacacc tattcatcta acatatataa acatggagac 480
actggccgca ggtattttgt ggcacttaac aaagacggaa ctccaagaga tggcgcecagg 540
tccaagaggce atcagaaatt tacacatttce ttacctagac cagtggatcce agaaagagtt 600
ccagaattgt acaaggacct actgatgtac acttga 636

<210> SEQ ID NO 65

<211> LENGTH: 630

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGF21

<310> PATENT DOCUMENT NUMBER: XM009100

<400> SEQUENCE: 65

atggactcgg acgagaccgg gttcgageac tcaggactgt gggtttetgt getggetggt 60
cttetgetgyg gagectgeca ggcacacccee atccctgact cecagtectcet cctgcaatte 120
gggggccaag tceggcageg gtacctctac acagatgatg cccagcagac agaageccac 180

ctggagatca gggaggatgg gacggtgggg ggegetgetg accagagece cgaaagtcete 240
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ctgcagctga aagcecttgaa gecgggagtt attcaaatcet tgggagtcaa gacatccagg 300
ttectgtgee ageggecaga tggggecctyg tatggatege tcecactttga ccectgaggece 360
tgcagettee gggagetget tcttgaggac ggatacaatyg tttaccagtce cgaagceccac 420
ggectecege tgcacctgece agggaacaag tccccacacce gggaccctge accccgagga 480
ccageteget tcctgecact accaggectg ceccccgeac teccggagece acccggaate 540
ctggeccccee agcecccececga tgtgggetee teggacccte tgagcatggt gggaccttee 600
cagggccgaa gccccagcta cgcttectga 630
<210> SEQ ID NO 66
<211> LENGTH: 513
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF22
<310> PATENT DOCUMENT NUMBER: XM009271
<400> SEQUENCE: 66
atgcgecgee gectgtgget gggcectggece tggetgetge tggegeggge gcecggacgece 60
gegggaaccee cgagegcegte geggggaccg cgcagcetacce cgcacctgga gggcgacgtg 120
cgetggegge gectettete ctecactcac ttettectge gegtggatee cggeggecge 180
gtgcagggca cccgetggeg ccacggecag gacagcatce tggagatccg ctetgtacac 240
gtgggcegteyg tggtcatcaa agcagtgtcce tcaggettcet acgtggecat gaaccgcecegyg 300
ggecgectet acgggtcegeg actctacace gtggactgca ggttceceggga gegcatcgaa 360
gagaacggcce acaacaccta cgcctcacag cgctggegec gecgeggeca geccatgtte 420
ctggegetgg acaggagggg ggggccecegyg ccaggceggece ggacgceggeyg gtaccacctg 480
tcegeccact tectgeccegt cetggtetcee tga 513
<210> SEQ ID NO 67
<211> LENGTH: 621
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF4
<310> PATENT DOCUMENT NUMBER: NM002007
<400> SEQUENCE: 67
atgtecgggge ccgggacgge cgcggtageg ctgetcecegyg cggtectget ggecttgetg 60
gegecctggy cgggecgagg gggcegecgece gcacccactyg cacccaacgg cacgetggag 120
geegagetygyg agegecgetyg ggagagectg gtggegetcet cgttggegeg cetgecggty 180
gcagcgcage ccaaggagge ggccgtcecag ageggegecg gegactacct getgggeatce 240
aagcggcetge ggceggeteta ctgcaacgtg ggcatcegget tcecaccteca ggegetccce 300
gacggccegea teggeggcege gcacgeggac acccgegaca gectgetgga getctegecce 360
gtggageggyg gegtggtgag catcttegge gtggecagece ggttettegt ggecatgage 420
agcaagggca agctctatgg ctcgcectte ttcaccgatyg agtgcacgtt caaggagatt 480
ctecttecca acaactacaa cgcctacgag tcectacaagt accccggcat gttcatcgee 540
ctgagcaaga atgggaagac caagaagggg aaccgagtgt cgcccaccat gaaggtcace 600
cacttecctee ccaggctgtg a 621

<210> SEQ ID NO 68
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<211> LENGTH: 597

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGFé

<310> PATENT DOCUMENT NUMBER: NM020996

<400> SEQUENCE: 68

atgtcceggyg gagcaggacg tctgcaggge acgetgtggg ctetegtett cctaggeate
ctagtgggca tggtggtgece ctegectgea ggecaccegtg ccaacaacac getgetggac
tcgagggget ggggcaccct getgtecagg tetegegegg ggctagetgg agagattgece

ggggtgaact gggaaagtgg ctatttggtyg gggatcaage ggcagcggag gctctactge
aacgtgggca tcggetttea cctecaggtg ctecccgacg gecggatcag cgggacccac
gaggagaacc cctacagcct getggaaatt tccactgtgg agegaggegt ggtgagtetce
tttggagtga gaagtgcecct cttegttgee atgaacagta aaggaagatt gtacgcaacg
cccagettee aagaagaatg caagttcaga gaaaccctec tgcccaacaa ttacaatgece
tacgagtcag acttgtacca agggacctac attgecctga gcaaatacgg acgggtaaag
cggggcagca aggtgtecce gatcatgact gtcactcatt tcecttceccag gatctaa
<210> SEQ ID NO 69

<211> LENGTH: 150

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGF7

<310> PATENT DOCUMENT NUMBER: XM007559

<400> SEQUENCE: 69

atgtcttgge aatgcactte atacacaatg actaatctat actgtgatga tttgactcaa
aaggagaaaa gaaattatgt agttttcaat tctgattcet attcaccttt tgtttatgaa
tggaaagctt tgtgcaaaat atacatataa

<210> SEQ ID NO 70

<211> LENGTH: 628

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGF9

<310> PATENT DOCUMENT NUMBER: XM007105

<400> SEQUENCE: 70

gatggctcece ttaggtgaag ttgggaacta ttteggtgtg caggatgegyg taccgtttgg
gaatgtgcce gtgttgecegg tggacagcce ggttttgtta agtgaccacce tgggtcagte
cgaagcaggyg gggctececca ggggaccege agtcacggac ttggatcatt taaaggggat
tctecaggegyg aggcagcetat actgcaggac tggatttcac ttagaaatct tccccaatgg
tactatccag ggaaccagga aagaccacag ccgatttgge attctggaat ttatcagtat
agcagtggge ctggtcagea ttecgaggegt ggacagtgga ctctaccteg ggatgaatga
gaagggggag ctgtatggat cagaaaaact aacccaagag tgtgtattca gagaacagtt
cgaagaaaac tggtataata cgtactcatc aaacctatat aagcacgtgg acactggaag
gecgatactat gttgcattaa ataaagatgg gaccccgaga gaagggacta ggactaaacg

gcaccagaaa ttcacacatt ttttacctag accagtggac cccgacaaag tacctgaact

gtataaggat attctaagcc aaagttga

60

120

180

240

300

360

420

480

540

597
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60
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540
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628
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<210> SEQ ID NO 71
<211> LENGTH: 2469
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGFR1
<310> PATENT DOCUMENT NUMBER: NMO000604
<400> SEQUENCE: 71
atgtggagct ggaagtgect cctcettetgg getgtgetgyg tcacagcecac actctgcace 60
gctaggeegt cceccgacctt gectgaacaa geccagecct ggggageccce tgtggaagtyg 120
gagtccttee tggtceccacce cggtgacctg ctgcagette getgtegget gegggacgat 180
gtgcagagca tcaactggct gcgggacggg gtgcagetgg cggaaagcaa ccgcacccege 240
atcacagggg aggaggtgga ggtgcaggac tcegtgcceg cagactcegyg cctctatget 300
tgcgtaacca gcagcececte gggcagtgac accacctact tctecgtcaa tgtttcagat 360
getetecect cecteggagga tgatgatgat gatgatgact ccetcettcaga ggagaaagaa 420
acagataaca ccaaaccaaa ccgtatgccce gtagctccat attggacatc cccagaaaag 480
atggaaaaga aattgcatgc agtgccgget gecaagacag tgaagttcaa atgcccttcee 540
agtgggacce caaaccccac actgcgetgg ttgaaaaatg gcaaagaatt caaacctgac 600
cacagaattg gaggctacaa ggtccgttat gecacctgga gcatcataat ggactctgtg 660
gtgccctetyg acaagggcaa ctacacctge attgtggaga atgagtacgg cagcatcaac 720
cacacatacc agctggatgt cgtggagegg tceccctcace ggeccatcect gcaagcaggg 780
ttgccecgeca acaaaacagt ggccctgggt agcaacgtgg agttcatgtyg taaggtgtac 840
agtgacccge agccgcacat ccagtggeta aagcacateyg aggtgaatgg gagcaagatt 900
ggcccagaca acctgectta tgtccagatce ttgaagactg ctggagttaa taccaccgac 960
aaagagatgg aggtgcttca cttaagaaat gtctcctttg aggacgcagg ggagtatacg 1020
tgcttggegg gtaactctat cggactctce catcactcetg catggttgac cgttctggaa 1080
gccectggaag agaggccggce agtgatgacce tcgccecctgt acctggagat catcatctat 1140
tgcacagggg ccttectcecat ctectgcatg gtggggtegg tcatcgtcta caagatgaag 1200
agtggtacca agaagagtga cttccacagce cagatggctyg tgcacaagcet ggccaagagce 1260
atccctetge gecagacaggt aacagtgtct gctgactceca gtgcatccat gaactcectggg 1320
gttcttectgg tteggccate acggctctece tccagtggga cteccatget agcaggggtce 1380
tctgagtatg agcttccecga agaccctcecge tgggagcetge ctcecgggacag actggtcetta 1440
ggcaaaccece tgggagaggg ctgctttggg caggtggtgt tggcagaggce tatcgggetg 1500
gacaaggaca aacccaaccg tgtgaccaaa gtggctgtga agatgttgaa gtcggacgea 1560
acagagaaag acttgtcaga cctgatctca gaaatggaga tgatgaagat gatcgggaag 1620
cataagaata tcatcaacct gctgggggcce tgcacgcagg atggtccctt gtatgtcatce 1680
gtggagtatyg cctccaaggg caacctgcegg gagtacctge aggcccggag geccccaggyg 1740
ctggaatact gctacaaccc cagccacaac ccagaggage agctctccte caaggacctg 1800
gtgtecctgeg cctaccaggt ggcccgaggce atggagtatce tggcctccaa gaagtgcata 1860
caccgagace tggcagccag gaatgtectg gtgacagagg acaatgtgat gaagatagca 1920
gactttggcc tcgcacggga cattcaccac atcgactact ataaaaagac aaccaacggce 1980
cgactgcectg tgaagtggat ggcacccgag gcattatttg accggatcta cacccaccag 2040
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agtgatgtgt ggtctttcgg ggtgctectg tgggagatct tcactctggg cggctceccca 2100
tacceceggtg tgcctgtgga ggaactttte aagetgctga aggagggtca ccgcatggac 2160
aagcccagta actgcaccaa cgagctgtac atgatgatgce gggactgctg gcatgcagtg 2220
ccetcacaga gacccacctt caagcagctg gtggaagacce tggaccgcat cgtggcecttg 2280
acctccaacc aggagtacct ggacctgtce atgccccetgg accagtacte ccccagettt 2340
ccecgacaccce ggagctctac gtgctectca ggggaggatt cecgtecttcte tcatgagecg 2400
ctgcecgagg agccectgect gecccgacac ccageccage ttgccaatgg cggactcaaa 2460
cgecgetga 2469
<210> SEQ ID NO 72
<211> LENGTH: 2409
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGFR4
<310> PATENT DOCUMENT NUMBER: XM003910
<400> SEQUENCE: 72
atgcggetge tgctggecct gttgggggte ctgetgagtyg tgectgggece tccagtettg 60
tcectggagg cctetgagga agtggagett gagecctgece tggcetcccag cctggagcag 120
caagagcagg agctgacagt agcccttggg cagectgtge ggetgtgetyg tgggeggget 180
gagegtggtyg gccactggta caaggagggce agtcegectgg cacctgetgg cegtgtacgg 240
ggctggaggyg gccgectaga gattgecage ttectacctyg aggatgetgg cegetaccte 300
tgcctggcac gaggctcecat gatcgtectg cagaatcteca ccttgattac aggtgactce 360
ttgacctcca gcaacgatga tgaggacccce aagtcccata gggacctcete gaataggcac 420
agttaccccee agcaagcacc ctactggaca cacccccage gcatggagaa gaaactgcat 480
gcagtacctyg cggggaacac cgtcaagttc cgctgtecag ctgcaggcaa ccccacgece 540
accatccget ggcttaagga tggacaggece tttcatgggg agaaccgcat tggaggcatt 600
cggctgegee atcagcactg gagtctegtg atggagageyg tggtgcccte ggaccgegge 660
acatacacct gcctggtaga gaacgctgtg ggcagcatce gttataacta cctgctagat 720
gtgctggage ggtccccgea ccggeccate ctgcaggeceg ggctcececegge caacaccaca 780
geegtggtygyg gcagcgacgt ggagetgetg tgcaaggtgt acagcegatge ccagecccac 840
atccagtgge tgaagcacat cgtcatcaac ggcagcaget teggagcecga cggtttecce 900
tatgtgcaag tcctaaagac tgcagacatc aatagctcag aggtggaggt cctgtacctg 960
cggaacgtgt cagccgagga cgcaggcegag tacacctgece tegcaggcaa ttccatcgge 1020
ctctectace agtctgcectg getcacggtg ctgccagagg aggaccccac atggaccgca 1080
gcagecgceeg aggccaggta tacggacatc atcctgtacg cgtcecgggetce cctggecttg 1140
gctgtgctee tgectgectgge caggctgtat cgagggcagg cgctccacgg ccggcacccce 1200
cgeccecgeceg ccactgtgca gaagctectcee cgettceecte tggcccgaca gttcectecctg 1260
gagtcaggct ctteccggcaa gtcaagctca tccctggtac gaggcegtgeg tctetectece 1320
agcggcececccg ccttgctege cggectegtg agtctagatce tacctcectcecga cccactatgg 1380
gagttccecee gggacaggct ggtgcttggg aagcccecctag gcegagggcetg ctttggecag 1440
gtagtacgtg cagaggcctt tggcatggac cctgcccggce ctgaccaagce cagcactgtg 1500
geegtcaaga tgctcaaaga caacgectct gacaaggacce tggccgacct ggtctceggag 1560
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atggaggtga tgaagctgat cggccgacac aagaacatca tcaacctgct tggtgtcectgce 1620
acccaggaag ggcccctgta cgtgategtg gagtgcgecyg ccaagggaaa cctgegggag 1680
ttectgeggg cccggegece cccaggeccee gacctcagece ccegacggtece tceggagcagt 1740
gaggggcege tcectecttcecece agtectggte tectgegect accaggtggce ccgaggcatg 1800
cagtatctgg agtcccggaa gtgtatccac cgggacctgg ctgcccgcaa tgtgetggtg 1860
actgaggaca atgtgatgaa gattgctgac tttgggctgg cccgcggcegt ccaccacatt 1920
gactactata agaaaaccag caacggccgce ctgcctgtga agtggatggce geccgaggec 1980
ttgtttgacc gggtgtacac acaccagagt gacgtgtggt cttttgggat cctgctatgg 2040
gagatcttca cccteggggg ctecccgtat ccectggcatee cggtggagga gctgtteteg 2100
ctgetgeggg agggacatcg gatggaccga cecccacact gecccccaga gctgtacggg 2160
ctgatgcegtg agtgctggca cgcagcgcce tcccagaggce ctaccttcaa gcagetggtg 2220
gaggcgctgg acaaggtcct gctggeccegte tctgaggagt acctcgacct ccgectgacce 2280
ttcggaccct attcecccecte tggtggggac gccagcagca cctgctcecte cagcecgattcet 2340
gtcttcagee acgaccccct gccattggga tccagectcecet tecceccttegg gtetggggty 2400
cagacatga 2409
<210> SEQ ID NO 73
<211> LENGTH: 1695
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MT2MMP
<310> PATENT DOCUMENT NUMBER: D86331
<400> SEQUENCE: 73
atgaagcgge cccgetgtgg ggtgccagac cagttegggyg tacgagtgaa agccaacctg 60
cggeggegte ggaagegeta cgccctcacce gggaggaagt ggaacaacca ccatctgace 120
tttagcatce agaactacac ggagaagttg ggctggtacce actcgatgga ggcggtgcege 180
agggccttee gegtgtggga gcaggccacg ceectggtet tecaggaggt gcecctatgag 240
gacatcegge tgcggcgaca gaaggaggcce gacatcatgg tactctttge ctetggette 300
cacggcgaca gctegeegtt tgatggeacce ggtggettte tggeccacge ctatttecct 360
ggecccggee taggcgggga cacccatttt gacgcagatg agccctggac cttcetccage 420
actgacctgce atggaaacaa cctcttectg gtggcagtge atgagetggyg ccacgegetg 480
gggctggage actccagcaa ccccaatgcece atcatggege cgttctacca gtggaaggac 540
gttgacaact tcaagctgce cgaggacgat ctcegtggea tcecagcaget ctacggtacce 600
ccagacggte agccacagcc tacccagect ctecccactyg tgacgccacyg gceggecagge 660
cggectgace accggecgece ccggectecee cagecaccac ccccaggtgyg gaagecagag 720
cggcecccaa agcecgggece cccagtecag ceccgageca cagagceggece cgaccagtat 780
ggceccaaca tctgcgacgg ggactttgac acagtggceca tgcttegegg ggagatgtte 840
gtgttcaagyg geccgetggtt ctggegagtce cggcacaacce gegtcectgga caactatccce 900
atgcccateg ggcacttetyg gegtggtetg cecggtgaca tcagtgcetge ctacgagcege 960
caagacggtc gttttgtctt tttcaaaggt gaccgctact ggctctttceg agaagcgaac 1020
ctggagcceg gctacccaca gecgcetgace agetatggece tgggcatccee ctatgaccge 1080
attgacacgg ccatctggtyg ggagcccaca ggccacacct tcettcecttcecca agaggacagg 1140
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tactggcget tcaacgagga gacacagegt ggagaccctyg ggtaccccaa gcccatcagt 1200
gtctggcagg ggatccctge cteccctaaa ggggecttece tgagcaatga cgcagcectac 1260
acctacttct acaagggcac caaatactgg aaattcgaca atgagcgcct geggatggag 1320
cceggetace ccaagtcecat cctgcgggac ttecatggget gecaggagcea cgtggagceca 1380
ggeccccegat ggeccgacgt ggcccggecg cecttcaace cecacggygygg tgcagagecce 1440
ggggcggaca gcgcagaggg cgacgtgggg gatggggatg gggactttgg ggecggggte 1500
aacaaggaca ggggcagccg cgtggtggtg cagatggagyg aggtggcacyg gacggtgaac 1560
gtggtgatgg tgctggtgcce actgctgectg ctgctectgeg tectgggect cacctacgeyg 1620
ctggtgcaga tgcagcgcaa gggtgcgcca cgtgtcctge tttactgcaa gegctegetg 1680
caggagtggg tctga 1695
<210> SEQ ID NO 74

<211> LENGTH: 1824

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: MT3MMP

<310> PATENT DOCUMENT NUMBER: D85511

<400> SEQUENCE: 74

atgatcttac tcacattcag cactggaaga cggttggatt tegtgcatca ttcegggggtyg 60
tttttecttge aaaccttget ttggatttta tgtgctacag tctgcggaac ggagcagtat 120
ttcaatgtgg aggtttggtt acaaaagtac ggctacctte caccgactga ccccagaatg 180
tcagtgctge gctcetgcaga gaccatgcag tctgccectag ctgecatgceca gcagttctat 240
ggcattaaca tgacaggaaa agtggacaga aacacaattg actggatgaa gaagccccga 300
tgcggtgtac ctgaccagac aagaggtagce tccaaattte atattcgteg aaagcgatat 360
gcattgacag gacagaaatg gcagcacaag cacatcactt acagtataaa gaacgtaact 420
ccaaaagtag gagaccctga gactcgtaaa getattcgece gtgectttga tgtgtggcag 480
aatgtaactc ctctgacatt tgaagaagtt ccctacagtg aattagaaaa tggcaaacgt 540
gatgtggata taaccattat ttttgcatct ggtttccatg gggacagctc tcecctttgat 600
ggagagggag gatttttgge acatgectac ttccectggac caggaattgg aggagatacce 660
cattttgact cagatgagcc atggacacta ggaaatccta atcatgatgg aaatgactta 720
tttcttgtag cagtccatga actgggacat getcectgggat tggagcattce caatgaccce 780
actgccatca tggcteccatt ttaccagtac atggaaacag acaacttcaa actacctaat 840
gatgatttac agggcatcca gaagatatat ggtccacctg acaagattcc tccacctaca 900
agacctctac cgacagtgcc cccacaccge tctattecte cggetgaccce aaggaaaaat 960
gacaggccaa aacctecteg gectecaace ggcagaccect cctatccegg agcecaaacce 1020

aacatctgtg atgggaactt taacactcta gctattcttc gtcgtgagat gtttgtttte 1080

aaggaccagt ggttttggcg agtgagaaac aacagggtga tggatggata cccaatgcaa 1140

attacttact tctggcgggg cttgcctcecct agtatcgatg cagtttatga aaatagcgac 1200

gggaattttg tgttctttaa aggtaacaaa tattgggtgt tcaaggatac aactcttcaa 1260

cctggttacce ctcatgactt gataaccctt ggaagtggaa ttccccecctca tggtattgat 1320

tcagccattt ggtgggagga cgtcgggaaa acctatttct tcaagggaga cagatattgg 1380

agatatagtg aagaaatgaa aacaatggac cctggctatc ccaagccaat cacagtctgg 1440
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aaagggatcc ctgaatctcecc tcagggagca tttgtacaca aagaaaatgg ctttacgtat 1500
ttctacaaag gaaaggagta ttggaaattc aacaaccaga tactcaaggt agaacctgga 1560
tatccaagat ccatcctcaa ggattttatg ggctgtgatg gaccaacaga cagagttaaa 1620
gaaggacaca gcccaccaga tgatgtagac attgtcatca aactggacaa cacagccagce 1680
actgtgaaag ccatagctat tgtcattcce tgcatcttgg ccttatgcct ccecttgtattg 1740
gtttacactg tgttccagtt caagaggaaa ggaacacccc gccacatact gtactgtaaa 1800
cgctctatge aagagtgggt gtga 1824
<210> SEQ ID NO 75
<211> LENGTH: 1818
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MT4MMP
<310> PATENT DOCUMENT NUMBER: AB021225
<400> SEQUENCE: 75
atgcggegee gegcageccg gggaccegge cegecgecee cagggceccegyg actctegegg 60
ctgcegetge tgcegetgee getgetgetyg ctgetggege tggggacceyg cgggggetge 120
geegegeegy aacccgcegeg gcogegecgag gacctceagee tgggagtgga gtggctaage 180
aggttecggtt acctgcccce ggctgaccee acaacaggge agcetgcagac gcaagaggag 240
ctgtctaagg ccatcacagce catgcagcag tttggtggece tggaggccac cggcatcctg 300
gacgaggcca ccctggcecct gatgaaaacce ccacgetget cectgecaga ccteectgte 360
ctgacccagg ctcgcaggag acgccaggcet ccageccceca ccaagtggaa caagaggaac 420
ctgtegtgga gggtecggac gttcccacgg gactcaccac tggggcacga cacggtgegt 480
gcactcatgt actacgccct caaggtctgg agcgacattg cgcccctgaa cttecacgag 540
gtggcgggea gcaccgcecga catccagatce gacttcetceca aggccgacca taacgacgge 600
taccectteg acgeceggeg gecaccgtgece cacgecttet tecccggeca ccaccacace 660
geegggtaca cccactttaa cgatgacgag gectggacct tecgctecte ggatgcccac 720
gggatggacce tgtttgcagt ggctgtccac gagtttggece acgccattgg gttaagccat 780
gtggcegetyg cacactccat catgeggecg tactaccagg gecceggtggg tgacccgetg 840
cgctacggge tccectacga ggacaaggtg cgegtcetgge agetgtacgyg tgtgegggag 900
tctgtgtete ccacggegca geccgaggag ccteccectge tgccggagece cccagacaac 960
cggtecageg ccccgeccag gaaggacgtg ceccacagat gcagcactca ctttgacgeg 1020
gtggcccaga tccggggtga agetttette ttcaaaggca agtacttcectg gcggctgacy 1080
cgggaccgge acctggtgte cctgcagecg geacagatge accgettetyg geggggectyg 1140
cegetgecace tggacagegt ggacgecgtg tacgagcgea ccagcgacca caagatcgte 1200
ttctttaaag gagacaggta ctgggtgttc aaggacaata acgtagagga aggatacccg 1260
cgecceegtet cecgacttcecag ccteccgect ggeggcateg acgctgectt ctectgggece 1320
cacaatgaca ggacttattt ctttaaggac cagctgtact ggcgctacga tgaccacacg 1380
aggcacatgg accccggcta ccccgeccag agecccectgt ggaggggtgt ccccagcacyg 1440
ctggacgacg ccatgcgetg gtccgacggt gcctectact tettecegtgg ccaggagtac 1500
tggaaagtgc tggatggcga gectggaggtg geacccegggt acccacagte cacggeccgg 1560
gactggctgg tgtgtggaga ctcacaggcc gatggatctg tggctgcggg cgtggacgceg 1620
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gcagagggge cccgegeccee tccaggacaa catgaccaga gecgctegga ggacggttac 1680
gaggtctgcet catgcaccte tggggcatcce tcectcceccecgg gggccccagg cccactggtyg 1740
gctgeccacca tgctgctgct gctgccgeca ctgtcaccag gegeccectgtg gacagcggec 1800
caggccecctga cgctatga 1818
<210> SEQ ID NO 76
<211> LENGTH: 1938
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MT5MMP
<310> PATENT DOCUMENT NUMBER: AB021227
<400> SEQUENCE: 76
atgccgagga gccggggegg ccgcegecgeg ceggggecoge cgecgecgee gcecgecgecyg 60
ggecaggecee cgegetggag ccegetggegg gtecectggge ggetgetget getgetgetg 120
cecegegetet getgectecoe gggcegecgeg cgggeggegy cggeggcegge gggggcaggyg 180
aaccgggcag cggtggeggt ggcggtggeg cgggceggacy aggcggagge gcccttegee 240
gggcagaact ggttaaagtc ctatggctat ctgcttecct atgactcacg ggcatctgeg 300
ctgcactcag cgaaggectt gcagteggea gtetccacta tgcagcagtt ttacgggate 360
ceggtecaceg gtgtgttgga tcagacaacg atcgagtgga tgaagaaacc ccgatgtggt 420
gteectgate acccccactt aageccgtagg cggagaaaca agcgctatge cctgactgga 480
cagaagtgga ggcaaaaaca catcacctac agcattcaca actatacccc aaaagtgggt 540
gagctagaca cgcggaaagce tattcgecag getttegatg tgtggcagaa ggtgacccca 600
ctgacctttyg aagaggtgcce ataccatgag atcaaaagtyg accggaagga ggcagacatce 660
atgatctttt ttgcttectgg tttccatgge gacagctceee catttgatgyg agaaggggga 720
ttectggece atgectactt ccctggecca gggattggag gagacaccca ctttgactcee 780
gatgagccat ggacgctagg aaacgccaac catgacggga acgacctcett cctggtgget 840
gtgcatgage tgggccacge gctgggactg gagcactcca gegaccccag cgcecatcatg 900
gegeccttet accagtacat ggagacgcac aacttcaage tgccccagga cgatctccag 960
ggcatccaga agatctatgg acccccagcece gagcectetgg agcccacaag gecactcect 1020
acactccceg tccgecaggat ccactcacca tcggagagga aacacgageyg ccageccagg 1080
cceectegge cgccectegg ggaccggeca tcecacaccag gcaccaaacce caacatctgt 1140
gacggcaact tcaacacagt ggccctcttce cggggcgaga tgtttgtcectt taaggatcge 1200
tggttctgge gtctgcgcaa taaccgagtg caggagggct accccatgca gatcgagcag 1260
ttectggaagg gectgcectge ccgcatcgac gcagectatg aaagggccga tgggagattt 1320
gtcttctteca aaggtgacaa gtattgggtg tttaaggagg tgacggtgga gcctgggtac 1380
ccecacagece tgggggagcet gggcagetgt ttgecccegtg aaggcattga cacagctcetg 1440
cgctgggaac ctgtgggcaa gacctacttt ttcaaaggcg agcggtactg gegctacagce 1500
gaggagcgge gggcecacgga ccectggctac cctaagecca tcaccgtgtg gaagggcatce 1560
ccacaggctc cccaaggagc cttcatcage aaggaaggat attacaccta tttctacaag 1620
ggcegggact actggaagtt tgacaaccag aaactgagcg tggagccagg ctacccgege 1680
aacatcctge gtgactggat gggctgcaac cagaaggagyg tggagcggeyg gaaggagcegg 1740
cggctgcecce aggacgacgt ggacatcatg gtgaccatca acgatgtgcce gggctcecgtg 1800
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aacgccegtgg cecgtggtcecat cccctgcate ctgtceccctet gecatcctggt getggtcetac 1860
accatcttce agttcaagaa caagacaggc cctcagectg tcacctacta taagcggceca 1920

gtccaggaat gggtgtga 1938

<210> SEQ ID NO 77

<211> LENGTH: 1689

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: MT6MMP

<310> PATENT DOCUMENT NUMBER: AJ27137

<400> SEQUENCE: 77

atgceggetge ggeteegget tetggegetyg ctgettetge tgetggecace geccgegege 60
gecccgaage ccteggegea ggacgtgage ctgggegtgg actggetgac tegetatggt 120
tacctgecege caccccaccee tgeccaggece cagctgecaga gecctgagaa gttgegegat 180
gccatcaaag tcatgcagag gttegegggyg ctgcceggaga ceggecgcat ggacccaggg 240
acagtggcca ccatgegtaa gecccgetge tcectgectg acgtgetggg ggtggegggg 300
ctggtcagge ggcegtegecog gtacgetetyg ageggcageg tgtggaagaa gcgaaccctg 360
acatggaggyg tacgttectt cccccagage tcccagetga gecaggagac cgtgegggte 420
ctcatgaget atgccctgat ggectgggge atggagtcag gectcacatt tcatgaggtg 480
gattccceee agggcecagga geccgacatce ctcatcgact ttgecegege cttecaccag 540
gacagctace ccttegacgg gttgggggge accctagece atgecttett ceetggggag 600
caccccatet cecggggacac tcactttgac gatgaggaga cctggacttt tgggtcaaaa 660
gacggcgagg ggaccgacct gtttgeegtyg getgtccatg agtttggeca cgecctggge 720
ctgggecact cctcageccee caactccatt atgaggeccet tetaccaggg tceeggtggge 780
gaccctgaca agtaccgect gtctcaggat gaccgcgatg gectgcagea actctatggg 840
aaggcgceccce aaaccccata tgacaagece acaaggaaac cectggetcee tcegecccag 900
cceceeggect cgeccacaca cageccatcee ttecccatece ctgategatg tgagggcaat 960

tttgacgcca tcgccaacat ccgaggggaa actttcttet tcaaaggcce ctggttetgg 1020
cgectecage cctecggaca getggtgtee cegegacceeg cacggcetgea ccgettetgg 1080
gaggggcetge ccgeccaggt gagggtggtg caggcegect atgcteggca ccgagacgge 1140
cgaatcctece tetttagegg gecccagtte tgggtgttece aggaccggca getggagggce 1200
ggggcegegge cgcetcacgga getggggetg ccecccgggag aggaggtgga cgecgtgtte 1260
tegtggecac agaacgggaa gacctacctg gtecgeggece ggcagtactyg gcegctacgac 1320
gaggeggegyg cgegeccgga ccccggetac cctegegace tgagectetg ggaaggcegeg 1380
ccecectece ctgacgatgt caccgtcage aacgcaggtg acacctactt cttcaagggce 1440
geecactact ggegettceee caagaacage atcaagaccg agccggacgce ccecccagece 1500
atggggccca actggetgga ctgcceegece cegagcetetyg gtecccegege ccoccaggece 1560
cccaaagcega ccccegtgte cgaaacctge gattgtcagt gegagctcaa ccaggecgca 1620
ggacgttgge ctgctcccat ccegetgete ctettgecee tgetggtggg gggtgtagece 1680
tceegetga 1689
<210> SEQ ID NO 78

<211> LENGTH: 1749
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MTMMP
<310> PATENT DOCUMENT NUMBER: X90925
<400> SEQUENCE: 78
atgtctcceg ccccaagace cteeegttgt ctectgetece cectgetcac geteggcace 60
gegetegect cecteggete ggcccaaage agcagcettca gecccgaage ctggetacag 120
caatatggct acctgectee cggggaccta cgtacccaca cacagegete accccagtca 180
ctctcagegyg ccatcgetge catgcagaag ttttacgget tgcaagtaac aggcaaagcet 240
gatgcagaca ccatgaaggc catgaggcge ccccgatgtg gtgttccaga caagtttggg 300
getgagatca aggccaatgt tcgaaggaag cgctacgcca tccagggtet caaatggcaa 360
cataatgaaa tcactttctg catccagaat tacaccccca aggtgggega gtatgccaca 420
tacgaggcca ttegcaagge gtteecgegtyg tgggagagtg ccacaccact gegettecege 480
gaggtgcect atgcectacat cegtgaggge catgagaage aggccgacat catgatctte 540
tttgcegagyg gettecatgg cgacagecacg cccttegatg gtgagggegyg cttectggece 600
catgcctact tcccaggece caacattgga ggagacaccece actttgacte tgecgagect 660
tggactgtca ggaatgagga tctgaatgga aatgacatct tectggtgge tgtgcacgag 720
ctgggecatyg ccctgggget cgagcattee agtgacceet cggecatcat ggcacccttt 780
taccagtgga tggacacgga gaattttgtg ctgcccgatg atgacegecg gggcatccag 840
caactttatg ggggtgagtc agggttccce accaagatge ceccctcaace caggactacce 900
tcceggectt ctgttectga taaacccaaa aaccccacct atgggeccaa catctgtgac 960

gggaactttg acaccgtggc catgctccga ggggagatgt ttgtcttcaa ggagcgetgg 1020
ttetggeggg tgaggaataa ccaagtgatg gatggatacc caatgcccat tggccagttce 1080
tggcggggcece tgcctgcgte catcaacact gcctacgaga ggaaggatgg caaattcegtce 1140
ttcttcaaag gagacaagca ttgggtgttt gatgaggegt ccctggaacce tggctaccce 1200
aagcacatta aggagctggg ccgagggctg cctaccgaca agattgatgce tgctctette 1260
tggatgccca atggaaagac ctacttctte cgtggaaaca agtactaccg tttcaacgaa 1320
gagctcaggyg cagtggatag cgagtacccce aagaacatca aagtctggga agggatccct 1380
gagtctceca gagggtcatt catgggcagce gatgaagtcect tcacttactt ctacaagggyg 1440
aacaaatact ggaaattcaa caaccagaag ctgaaggtag aaccgggcta ccccaagcca 1500
geectgagygyg actggatggg ctgeccatceg ggaggecgge cggatgaggg gactgaggag 1560
gagacggagyg tgatcatcat tgaggtggac gaggagggcyg gcggggeggt gagegegget 1620
gcegtggtge tgcccegtgcet gcectgectgete ctggtgctgg cggtgggect tgcagtcette 1680
ttecttcagac geccatgggac ccccaggcga ctgctctact geccagegtte ccetgetggac 1740

aaggtctga 1749

<210> SEQ ID NO 79

<211> LENGTH: 744

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGF1

<310> PATENT DOCUMENT NUMBER: XM003647

<400> SEQUENCE: 79

atggcegegyg ccatcgetag cggettgate cgecagaage ggcaggegeg ggagcagcac 60
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tgggaccgge cgtctgecag caggaggegg agcagceccca gcaagaaccyg cgggetcetge 120
aacggcaacc tggtggatat cttctccaaa gtgcgcatcet teggectcaa gaagegcagg 180
ttgcggegee aagatcccca getcaagggt atagtgacca ggttatattg caggcaagge 240
tactacttgc aaatgcaccc cgatggagcet ctegatggaa ccaaggatga cagcactaat 300
tctacactcet tcaacctcat accagtggga ctacgtgttyg ttgccatcca gggagtgaaa 360
acagggttgt atatagccat gaatggagaa ggttacctct acccatcaga actttttace 420
cctgaatgca agtttaaaga atctgttttt gaaaattatt atgtaatcta ctcatccatg 480
ttgtacagac aacaggaatc tggtagagcce tggtttttgg gattaaataa ggaagggcaa 540
gctatgaaag ggaacagagt aaagaaaacc aaaccagcag ctcattttct acccaagcca 600
ttggaagttyg ccatgtaccg agaaccatct ttgcatgatg ttggggaaac ggtcccgaag 660
cctggggtga cgccaagtaa aagcacaagt gegtctgcaa taatgaatgg aggcaaacca 720
gtcaacaaga gtaagacaac atag 744
<210> SEQ ID NO 80
<211> LENGTH: 468
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF2
<310> PATENT DOCUMENT NUMBER: NM002006
<400> SEQUENCE: 80
atggcagcceg ggagcatcac cacgctgecce gecttgeceg aggatggegyg cageggegece 60
tteccegeceg gecacttcaa ggaccccaag cggetgtact gcaaaaacgyg gggcettette 120
ctgcgeatcee accecgacgg ccgagttgac ggggtcecggyg agaagagcega ccctcacate 180
aagctacaac ttcaagcaga agagagagga gttgtgtcta tcaaaggagt gtgtgctaac 240
cgttacctgg ctatgaagga agatggaaga ttactggett ctaaatgtgt tacggatgag 300
tgtttetttt ttgaacgatt ggaatctaat aactacaata cttaccggtc aaggaaatac 360
accagttggt atgtggcact gaaacgaact gggcagtata aacttggatc caaaacagga 420
cctgggcaga aagctatact ttttcecttcca atgtctgcta agagctga 468
<210> SEQ ID NO 81
<211> LENGTH: 756
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: FGF23
<310> PATENT DOCUMENT NUMBER: NM020638
<400> SEQUENCE: 81
atgttggggg cccgectcag getcetgggte tgtgecttgt gecagegtetyg cagcatgage 60
gtectcagag cctatcccaa tgccteccca ctgctegget ccagetgggg tggectgate 120
cacctgtaca cagccacagc caggaacagce taccacctge agatccacaa gaatggccat 180
gtggatggeyg caccccatca gaccatctac agtgcectga tgatcagatc agaggatget 240
ggetttgtygyg tgattacagg tgtgatgage agaagatacc tctgcatgga tttcagagge 300
aacatttttg gatcacacta tttcgacccg gagaactgca ggttccaaca ccagacgctg 360
gaaaacgggt acgacgtcta ccactctect cagtatcact tectggtcag tetgggecegyg 420
gcgaagagag ccttectgece aggcatgaac ccacceccegt actcccagtt cetgtccegg 480
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aggaacgaga tccccctaat tcacttcaac acccccatac cacggcggca cacccggagc 540
gccgaggacg actcggagceg ggaccccctg aacgtgctga agccccggge ccggatgacc 600
ceggeccegg cctectgtte acaggagcte ccgagegcecg aggacaacag cccgatggec 660

agtgacccat taggggtggt caggggeggt cgagtgaaca cgcacgetgg gggaacggge 720

ccggaaggcet gecgecccett cgccaagtte atctag 756

<210> SEQ ID NO 82

<211> LENGTH: 720

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGF3

<310> PATENT DOCUMENT NUMBER: NM005247

<400> SEQUENCE: 82
atgggcctaa tctggetget actgetcage ctgetggage ceggetggee cgcageggge 60

cctggggege ggttgeggeg cgatgeggge ggecgtggeg gegtctacga gcaccttgge 120

ggggcgecce ggegecgcaa gcetctactge gecacgaagt accaccteca getgeacceg 180
agcggecgeg tcaacggcag cctggagaac agegectaca gtattttgga gataacggca 240
gtggaggtgg gcattgtgge catcaggggt ctettcteeg ggeggtacct ggecatgaac 300
aagaggggac gactctatge tteggageac tacagegeeg agtgcgagtt tgtggagegg 360
atccacgage tgggctataa tacgtatgece tceeggetgt accggacggt gtctagtacg 420
cctggggece geoggeagece cagoegecgag agactgtggt acgtgtcetgt gaacggcaag 480
ggceggeccee gcaggggcett caagacccge cgcacacaga agtcctcect gttectgecce 540
cgegtgetgyg accacaggga ccacgagatg gtgeggeage tacagagtgg getgeccaga 600
ccecectggta agggggteca gecccgacgg cggeggeaga agcagagece ggataacctg 660
gagcectete acgttcagge ttcgagactyg ggctcccage tggaggccag tgegeactag 720

<210> SEQ ID NO 83

<211> LENGTH: 807

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGF5

<310> PATENT DOCUMENT NUMBER: NM004464

<400> SEQUENCE: 83

atgagcttgt ccttectect cctectette ttecagecace tgatcctecag cgectggget 60
cacggggaga agcgtctege ceccaaaggg caacccggac cegetgecac tgataggaac 120
cctatagget ccagcagecag acagagcage agtagegceta tgtettecte ttetgectece 180
tccteccceg cagettetet gggcagecaa ggaagtgget tggagcagag cagtttcecag 240
tggagccect cggggegeog gaccggcage ctetactgea gagtgggeat cggtttecat 300
ctgcagatct acccggatgg caaagtcaat ggatcccacg aagccaatat gttaagtgtt 360
ttggaaatat ttgctgtgte tcaggggatt gtaggaatac gaggagtttt cagcaacaaa 420
tttttagcga tgtcaaaaaa aggaaaactc catgcaagtg ccaagttcac agatgactge 480
aagttcaggg agcgttttca agaaaatage tataatacct atgectcage aatacataga 540
actgaaaaaa cagggcggga gtggtatgtt geectgaata aaagaggaaa agccaaacga 600
gggtgcagee ccegggttaa accccagcat atctctacce attttettec aagattcaag 660

cagtcggage agccagaact ttetttecacg gttactgtte ctgaaaagaa aaatccacct 720
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agccctatca agtcaaagat tccectttet gecacctegga aaaataccaa ctcagtgaaa

tacagactca agtttecgett tggataa

<210> SEQ ID NO 84
<211> LENGTH: 649

<212> TYPE

: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: FGF8
<310> PATENT DOCUMENT NUMBER: NM006119

<400> SEQUENCE: 84

atgggcagec
caagcccagg
ctggtgacgg
agcgggaagce
gaccectteg
ggagccgaga
aacggcaaag
ctgcagaatg
aagggctcca
ggccaccaca

cgcagectge

ccegeteage

taactgttca

atcagctcag

acgtgcaggt

caaagctcat

cgggecteta

gcaaggactyg

ccaagtacga

agacgcggea

ccaccgagea

geggcageca

<210> SEQ ID NO 85
<211> LENGTH: 2466

<212> TYPE:

DNA

getgagetge

gtcetcacct

cegecgecte

cctggecaac

cgtggagacg

catctgeatg

cgtetteacy

gggctggtac

gcaccagcegt

gagectgege

gaggacttgg

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: FGFR2
<310> PATENT DOCUMENT NUMBER: NM000141

<400> SEQUENCE: 85

atggtcagcet

geceggeect

aaataccaaa

cgectgectgt

cccaacaata

gactceggee

atggtgaatg

gaagattttyg

aagatggaaa

gcegggggga

gagcatcgca

gtggtcccat

aatcacacgt

ggactgccgg

tacagtgatg

ggggtcgttt

cctteagttt

tctctcaace

tgaaagatgc

ggacagtgcet

tctatgettyg

tcacagatge

tcagtgagaa

agcggeteca

acccaatgec

ttggaggcta

ctgacaaggg

accacctgga

caaatgccte

cccagcecccca

catctgectyg

agttgaggat

agaagtgtac

cgcegtgate

tattggggag

tactgccagt

catctcatcce

cagtaacaac

tgctgtgect

aaccatgegg

caaggtacga

aaattatacc

tgttgtggag

cacagtggte

catccagtygg

ctgetgttge

aattttacac

atccggacct

aagcgcatca

gacaccttty

aacaagaagg

gagattgtge

atggccettca

gaggtccact

ttcgagttee

gececggaac

gtegtggtea

accacattag

gtggetgege

agttggacta

tacttgcaga

aggactgtag

ggagatgatg

aagagagcac

geggecaaca

tggctgaaaa

aaccagcact

tgtgtggtgg

cgatcgecte

dgaggagacyg

atcaagcacg

acttgetggt
agcatgtgag
accaactcta
acgccatgge
gaagcagagt
ggaagctgat
tggagaacaa
ccegcaagygyg
tcatgaagcg
tcaactacce

cccgatagg

ccatggcaac

agccagaaga

caggggagtc

aggatggggt

taaagggcge

acagtgaaac

aggatgacac

catactggac

ctgtcaagtt

acgggaagga

ggagccteat

agaatgaata

accggeccat

tagagtttgt

tggaaaagaa

cctetgecte

ggagcagagc

cagccgcace

agaggacggce

tcgagtecga

cgccaagage

ctacacagcg

ceggeccege

getgeccegg

geccttcacyg

cttgteecty

gccaccaacc

gctagaggtg

gcacttgggg

cacgcctaga

ttggtactte

cgatggtgcg

caacacagaa

tcgetgececa

gtttaagcag

tatggaaagt

cgggtecate

cctecaagece

ctgcaaggtt

cggcagtaaa

780

807

60

120

180

240

300

360

420

480

540

600

649

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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tacgggcceg acgggcetgcee ctacctcaag gttcectcaagg cegecggtgt taacaccacyg 960
gacaaagaga ttgaggttct ctatattcgg aatgtaactt ttgaggacgc tggggaatat 1020
acgtgcttgg cgggtaattc tattgggata tcctttcact ctgcatggtt gacagttctg 1080
ccagcgcectg gaagagaaaa ggagattaca gcttccccag actacctgga gatagccatt 1140
tactgcatag gggtcttctt aatcgcectgt atggtggtaa cagtcatcct gtgccgaatg 1200
aagaacacga ccaagaagcc agacttcage agecagceegg ctgtgcacaa gctgaccaaa 1260
cgtatccecccece tgcggagaca ggtaacagtt tcggctgagt ccagctceccte catgaactcece 1320
aacaccccge tggtgaggat aacaacacgce ctetcettcaa cggcagacac ccccatgcetg 1380
gcaggggtcet ccgagtatga acttccagag gacccaaaat gggagtttcc aagagataag 1440
ctgacactgg gcaagccect gggagaaggt tgctttggge aagtggtcat ggcggaagca 1500
gtgggaattyg acaaagacaa gcccaaggag gcggtcaccg tggccgtgaa gatgttgaaa 1560
gatgatgcca cagagaaaga cctttctgat ctggtgtcag agatggagat gatgaagatg 1620
attgggaaac acaagaatat cataaatctt cttggagcct gcacacagga tgggcectcte 1680
tatgtcatag ttgagtatgc ctctaaaggc aacctccgag aatacctceg agcccggagg 1740
ccacccggga tggagtactce ctatgacatt aaccgtgttc ctgaggagca gatgaccttce 1800
aaggacttgg tgtcatgcac ctaccagctg gccagaggca tggagtactt ggcttcecccaa 1860
aaatgtattc atcgagattt agcagccaga aatgttttgg taacagaaaa caatgtgatg 1920
aaaatagcag actttggact cgccagagat atcaacaata tagactatta caaaaagacc 1980
accaatgggc ggcttccagt caagtggatg gctccagaag ccctgtttga tagagtatac 2040
actcatcaga gtgatgtctg gtecctteggg gtgttaatgt gggagatctt cactttaggg 2100
ggctecgceect acccagggat tcccgtggag gaacttttta agetgctgaa ggaaggacac 2160
agaatggata agccagccaa ctgcaccaac gaactgtaca tgatgatgag ggactgttgg 2220
catgcagtgc cctcccagag accaacgttce aagcagttgg tagaagactt ggatcgaatt 2280
ctcactctca caaccaatga ggaatacttg gacctcagcc aacctctcga acagtattca 2340
cctagttacc ctgacacaag aagttcttgt tcttcaggag atgattctgt tttttcectceca 2400
gaccccatge cttacgaacc atgccttect cagtatccac acataaacgg cagtgttaaa 2460
acatga 2466
<210> SEQ ID NO 86

<211> LENGTH: 2421

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: FGFR3

<310> PATENT DOCUMENT NUMBER: NM000142

<400> SEQUENCE: 86

atgggcgece ctgectgege cctegegete tgegtggecyg tggecategt ggcecggegece 60
tccteggagt ccttggggac ggagcagege gtegtgggge gageggcaga agtcccggge 120

ccagagecceg gccagcagga gcagttggte tteggeageg gggatgetgt ggagetgage 180

tgtccccege cegggggtygg teccatgggg cccactgtet gggtcaagga tggcacaggg 240
ctggtgeect cggagegtgt cetggtgggg cccecagegge tgcaggtget gaatgectcece 300
cacgaggact ccggggecta cagctgeegg cageggetea cgcagegegt actgtgecac 360

ttcagtgtge gggtgacaga cgctccatce tegggagatg acgaagacgg ggaggacgag 420
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gctgaggaca caggtgtgga cacaggggcece ccttactgga cacggceccga gcggatggac 480
aagaagctge tggecgtgcce ggccgecaac accgtcecget teegetgece agecgetgge 540
aaccccacte cctecatecte ctggctgaag aacggcaggyg agttccegegyg cgagcaccge 600
attggaggca tcaagctgcg gcatcagcag tggagcectgg tcatggaaag cgtggtgcce 660
tecggaccgeg gcaactacac ctgcgtegtg gagaacaagt ttggcagcat ccggcagacg 720
tacacgctgg acgtgcetgga gegctceeceg caccggcecca tectgcagge ggggetgecyg 780
gccaaccaga cggeggtgcet gggcagcgac gtggagttece actgcaaggt gtacagtgac 840
gcacagccee acatccagtg gctcaagcac gtggaggtga acggcagcaa ggtgggeccyg 900
gacggcacac cctacgttac cgtgctcaag acggcgggceg ctaacaccac cgacaaggag 960
ctagaggttc tctcecttgca caacgtcacce tttgaggacg ccggggagta cacctgectg 1020
gcgggcaatt ctattgggtt ttctcatcac tcectgegtgge tggtggtgcet gccagccgag 1080
gaggagctgg tggaggctga cgaggcgggce agtgtgtatg caggcatcct cagctacggg 1140
gtgggcttet tectgttcat cctggtggtg geggctgtga cgctcetgecg cctgcgecage 1200
ccececaaga aaggectggg cteccccacce gtgcacaaga tceteccgett cccgetcaag 1260
cgacaggtgt ccctggagtc caacgcgtcce atgagctceca acacaccact ggtgcgcatce 1320
gcaaggctgt cctcagggga gggccccacg ctggccaatg tcectceccgaget cgagcectgect 1380
geegacceca aatgggaget gtctegggece cggcetgacce tgggcaagec ccttggggag 1440
ggctgetteg gecaggtggt catggeggag gecatcggea ttgacaagga cegggcecgec 1500
aagcctgtca cecgtagcegt gaagatgctg aaagacgatg ccactgacaa ggacctgtceg 1560
gacctggtgt ctgagatgga gatgatgaag atgatcggga aacacaaaaa catcatcaac 1620
ctgetgggeg cctgcacgca gggcgggece ctgtacgtge tggtggagta cgcggcecaag 1680
ggtaacctgc gggagtttct gcgggcgegg cggcccccgg gectggacta ctecttegac 1740
acctgcaagce cgcccgagga gcagctcacce ttcaaggacce tggtgtcctg tgcctaccag 1800
gtggccecggyg gcatggagta cttggectcece cagaagtgca tccacaggga cctggctgece 1860
cgcaatgtgce tggtgaccga ggacaacgtg atgaagatcg cagacttcgg getggcccgg 1920
gacgtgcaca acctcgacta ctacaagaag acaaccaacg gccggcetgece cgtgaagtgg 1980
atggcgectg aggccttgtt tgaccgagtce tacactcacc agagtgacgt ctggtcecttt 2040
ggggtcctge tetgggagat cttcacgetg gggggctceece cgtacccegg catccecctgtyg 2100
gaggagctcet tcaagctgcet gaaggagggce caccgcatgg acaagcccgce caactgcaca 2160
cacgacctgt acatgatcat gcgggagtge tggcatgeeg cgcecctccca gaggeccace 2220
ttcaagcagc tggtggagga cctggaccgt gtecttaccg tgacgtccac cgacgagtac 2280
ctggacctgt cggcgccttt cgagcagtac tcececcgggtg geccaggacac ccccagctcece 2340
agctectcag gggacgactce cgtgtttgee cacgacctge tgcccccgge cccacccage 2400
agtgggggct cgcggacgtg a 2421

<210> SEQ ID NO 87
<211> LENGTH: 2102

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: HGF
<310> PATENT DOCUMENT NUMBER: E08541

<400> SEQUENCE: 87
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atgcagaggg acaaaggaaa agaagaaata caattcatga attcaaaaaa tcagcaaaga 60
ctaccctaat caaaatagat ccagcactga agataaaaac caaaaaagtg aatactgcag 120
accaatgtgc taatagatgt actaggaata aaggacttcc attcacttgc aaggettttg 180
tttttgataa agcaagaaaa caatgcctct ggttcccctt caatagcatg tcaagtggag 240
tgaaaaaaga atttggccat gaatttgacc tctatgaaaa caaagactac attagaaact 300
gcatcattgg taaaggacgc agctacaagg gaacagtatc tatcactaag agtggcatca 360
aatgtcagcc ctggagttcce atgataccac acgaacacag ctttttgcct tcgagctatc 420
ggggtaaaga cctacaggaa aactactgtc gaaatcctcg aggggaagaa gggggaccct 480
ggtgtttcac aagcaatcca gaggtacgct acgaagtctg tgacattcct cagtgttcag 540
aagttgaatg catgacctgc aatggggaga gttatcgagg tctcatggat catacagaat 600
caggcaagat ttgtcagcgc tgggatcatc agacaccaca ccggcacaaa ttcttgectg 660
aaagatatcc cgacaagggc tttgatgata attattgceg caatcccgat ggccagccga 720
ggccatggtg ctatactctt gaccctcaca cccgectggga gtactgtgca attaaaacat 780
gcgctgacaa tactatgaat gacactgatg ttcctttgga aacaactgaa tgcatccaag 840
gtcaaggaga aggctacagg ggcactgtca ataccatttg gaatggaatt ccatgtcagc 900
gttgggattc tcagtatcct cacgagcatg acatgactcc tgaaaatttc aagtgcaagg 960

acctacgaga aaattactgc cgaaatccag atgggtctga atcaccctgg tgttttacca 1020
ctgatccaaa catccgagtt ggctactgct cccaaattcc aaactgtgat atgtcacatg 1080
gacaagattg ttatcgtggg aatggcaaaa attatatggg caacttatcc caaacaagat 1140
ctggactaac atgttcaatg tgggacaaga acatggaaga cttacatcgt catatcttct 1200
gggaaccaga tgcaagtaag ctgaatgaga attactgccg aaatccagat gatgatgctce 1260
atggaccctg gtgctacacg ggaaatccac tcattccttg ggattattge cctatttcecte 1320
gttgtgaagg tgataccaca cctacaatag tcaatttaga ccatcccgta atatcttgtg 1380
ccaaaaggaa acaattgcga gttgtaaatg ggattccaac acgaacaaac ataggatgga 1440
tggttagttt gagatacaga aataaacata tctgcggagg atcattgata aaggagagtt 1500
gggttcttac tgcacgacag tgtttccctt ctcgagactt gaaagattat gaagcttgge 1560
ttggaattca tgatgtccac ggaagaggag atgagaaatg caaacaggtt ctcaatgttt 1620
cccagetggt atatggccct gaaggatcag atctggtttt aatgaagctt gecaggectg 1680
ctgtcctgga tgattttgtt agtacgattg atttacctaa ttatggatgce acaattcctg 1740
aaaagaccag ttgcagtgtt tatggctggg gctacactgg attgatcaac tatgatggcce 1800
tattacgagt ggcacatctc tatataatgg gaaatgagaa atgcagccag catcatcgag 1860
ggaaggtgac tctgaatgag tctgaaatat gtgctggggc tgaaaagatt ggatcaggac 1920
catgtgaggg ggattatggt ggcccacttg tttgtgagca acataaaatg agaatggttc 1980
ttggtgtcat tgttcctggt cgtggatgtg ccattccaaa tcgtecctggt atttttgtcece 2040
gagtagcata ttatgcaaaa tggatacaca aaattatttt aacatataag gtaccacagt 2100

ca 2102

<210> SEQ ID NO 88

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: ID3
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<310> PATENT DOCUMENT NUMBER: XM001539
<400> SEQUENCE: 88
atgaaggcgc tgagcccggt gegeggetge tacgaggegg tgtgetgect gtceggaacgce 60

agtctggeca tegecegggg ccgagggaag ggeccggeag ctgaggagee getgagettg 120

ctggacgaca tgaaccactg ctactccege ctgegggaac tggtaccegg agtcccgaga 180
ggcactcage ttagccaggt ggaaatccta cagcgegtca tcgactacat tctegacctg 240
caggtagtce tggccgagece ageccctgga ccccctgatg geccccacct tcccatccag 300
acagccgage tcactccgga acttgtecate tccaacgaca aaaggagett ttgccactga 360

<210> SEQ ID NO 89

<211> LENGTH: 743

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: IGF2

<310> PATENT DOCUMENT NUMBER: NM000612

<400> SEQUENCE: 89

atgggaatcce caatggggaa gtcgatgetg gtgettctea cettettgge cttegecteg 60
tgctgecattyg ctgcttaccg ccccagtgag accctgtgeyg geggggaget ggtggacace 120
cteccagtteg tetgtgggga ccgcggette tacttcagea ggeccgcaag ccegtgtgage 180
cgtegeagee gtggeategt tgaggagtge tgtttcecgea getgtgacct ggceectectg 240
gagacgtact gtgctaccce cgccaagtcece gagagggacg tgtcgacccce tecgaccgtyg 300
ctteceggaca actteccccag atacceegtg ggcaagttet tcecaatatga cacctggaag 360
cagtccacce agcgectgeg caggggectg cetgecctece tgegtgceceyg cceggggtcac 420
gtgctcegeca aggagctcga ggegttcagg gaggccaaac gtcaccgtece cctgattget 480
ctacccacce aagacccecge ccacgggggce geccccccag agatggccag caatcggaag 540
tgagcaaaac tgccgcaagt ctgcageccg gegecaccat cctgcagect cctectgace 600
acggacgttt ccatcaggtt ccatcccgaa aatctctegg ttecacgtece ccctgggget 660
tctectgace cagteccegt gecccgecte cecgaaacag gctactctee tceggecccct 720
ccatcgggct gaggaagcac agce 743

<210> SEQ ID NO 90

<211> LENGTH: 7476

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: IGF2R

<310> PATENT DOCUMENT NUMBER: NMO000876

<400> SEQUENCE: 90

atgggggeceg ccgeoggeag gageccccac ctggggeceg cgcecgeeceg ccgeccgeag 60
cgctetetge tectgetgea getgetgetyg ctegtegetg ceceggggte cacgcaggece 120
caggcegece cgttecccga getgtgecagt tatacatggg aagetgttga taccaaaaat 180
aatgtacttt ataaaatcaa catctgtgga agtgtggata ttgtccagtg cgggccatca 240
agtgctgttt gtatgcacga cttgaagaca cgcacttatc attcagtggg tgactctgtt 300
ttgagaagtg caaccagatc tctectggaa ttcaacacaa cagtgagetg tgaccagcaa 360
ggcacaaatc acagagtcca gagcagcatt gecttectgt gtgggaaaac cctgggaact 420

cctgaatttyg taactgcaac agaatgtgtg cactactttg agtggaggac cactgcagec 480
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tgcaagaaag acatatttaa agcaaataag gaggtgccat gctatgtgtt tgatgaagag 540
ttgaggaagc atgatctcaa tcctctgatce aagettagtyg gtgectactt ggtggatgac 600
tcecgatcegg acacttcectet attcatcaat gtttgtagag acatagacac actacgagac 660
ccaggttcac agctgeggge ctgtcceccee ggeactgeceyg ccetgectggt aagaggacac 720
caggegtttyg atgttggcca geccccgggac ggactgaage tggtgcgcaa ggacaggcett 780
gtectgagtt acgtgaggga agaggcagga aagctagact tttgtgatgg tcacagcect 840
gecggtgacta ttacatttgt ttgeccgteg gageggagag agggcaccat tceccaaactce 900
acagctaaat ccaactgccg ctatgaaatt gagtggatta ctgagtatgce ctgccacaga 960
gattacctgg aaagtaaaac ttgttctectg agcggcgagce agcaggatgt ctceccatagac 1020
ctcacaccac ttgcccagag cggaggttca tcctatattt cagatggaaa agaatatttg 1080
ttttatttga atgtctgtgg agaaactgaa atacagttct gtaataaaaa acaagctgca 1140
gtttgccaag tgaaaaagag cgatacctct caagtcaaag cagcaggaag ataccacaat 1200
cagaccctee gatattcgga tggagacctce accttgatat attttggagg tgatgaatgce 1260
agctcagggt ttcagcggat gagcgtcata aactttgagt gcaataaaac cgcaggtaac 1320
gatgggaaag gaactcctgt attcacaggg gaggttgact gcacctactt cttcacatgg 1380
gacacggaat acgcctgtgt taaggagaag gaagacctcce tcetgceggtge caccgacggg 1440
aagaagcgcet atgacctgtc cgecgetggte cgecatgcag aaccagagca gaattgggaa 1500
gctgtggatyg gcagtcagac ggaaacagag aagaagcatt ttttcattaa tatttgtcac 1560
agagtgctge aggaaggcaa ggcacgaggg tgtcccgagyg acgeggcagt gtgtgcagtg 1620
gataaaaatg gaagtaaaaa tctgggaaaa tttatttcct ctcccatgaa agagaaagga 1680
aacattcaac tctcttattc agatggtgat gattgtggtc atggcaagaa aattaaaact 1740
aatatcacac ttgtatgcaa gccaggtgat ctggaaagtg caccagtgtt gagaacttct 1800
ggggaaggcg gttgctttta tgagtttgag tggcgcacag ctgcggcctg tgtgectgtcet 1860
aagacagaag gggagaactg cacggtcttt gactcccagg cagggttttce ttttgactta 1920
tcacctctca caaagaaaaa tggtgcctat aaagttgaga caaagaagta tgacttttat 1980
ataaatgtgt gtggcccggt gtcectgtgage ccctgtcage cagactcagg agcctgccag 2040
gtggcaaaaa gtgatgagaa gacttggaac ttgggtctga gtaatgcgaa gctttcatat 2100
tatgatggga tgatccaact gaactacaga ggcggcacac cctataacaa tgaaagacac 2160
acaccgagag ctacgctcat cacctttcte tgtgatcgag acgcgggagt gggcttceccect 2220
gaatatcagg aagaggataa ctccacctac aacttccggt ggtacaccag ctatgcctge 2280
ccggaggage ccctggaatg cgtagtgacce gaccccteca cgetggagea gtacgaccte 2340
tccagtetgg caaaatctga aggtggcctt ggaggaaact ggtatgccat ggacaactca 2400
ggggaacatg tcacgtggag gaaatactac attaacgtgt gtcggcctct gaatccagtg 2460
ccgggcetgca accgatatge atcggcttge cagatgaagt atgaaaaaga tcagggctcce 2520
ttcactgaag tggtttccat cagtaacttg ggaatggcaa agaccggccce ggtggttgag 2580
gacagcggca gcctcecttet ggaatacgtg aatgggtcgg cctgcaccac cagcgatgge 2640
agacagacca catataccac gaggatccat ctegtctget ccaggggcag gctgaacage 2700
caccccatcet tttcectctcaa ctgggagtgt gtggtcagtt tcctgtggaa cacagaggct 2760
gcctgteeca ttcagacaac gacggataca gaccaggctt gctctataag ggatcccaac 2820
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agtggatttg tgtttaatct taatccgcta aacagttcegce aaggatataa cgtctcectggce 2880
attgggaaga tttttatgtt taatgtctgc ggcacaatgc ctgtctgtgg gaccatcctg 2940
ggaaaacctg cttectggcectg tgaggcagaa acccaaactg aagagctcaa gaattggaag 3000
ccagcaaggc cagtcggaat tgagaaaagc ctccagetgt ccacagaggg cttcatcact 3060
ctgacctaca aagggcctcet ctectgccaaa ggtaccgcetg atgcttttat cgtceccgettt 3120
gtttgcaatg atgatgttta ctcagggccc ctcaaattcc tgcatcaaga tatcgactcect 3180
gggcaaggga tccgaaacac ttactttgag tttgaaaccg cgttggcctg tgttecttet 3240
ccagtggact gccaagtcac cgacctggct ggaaatgagt acgacctgac tggcctaagce 3300
acagtcagga aaccttggac ggctgttgac acctctgteg atgggagaaa gaggactttce 3360
tatttgagcg tttgcaatcc tectccecttac attectggat geccagggcag cgcagtgggg 3420
tcttgcttag tgtcagaagg caatagctgg aatctgggtg tggtgcagat gagtccccaa 3480
gccgeggega atggatcttt gagcatcatg tatgtcaacg gtgacaagtg tgggaaccag 3540
cgctteteca ccaggatcac gtttgagtgt gctcagatat cgggctcacc agcatttcag 3600
cttcaggatg gttgtgagta cgtgtttatc tggagaactg tggaagcctg tceccecgttgte 3660
agagtggaag gggacaactg tgaggtgaaa gacccaaggc atggcaactt gtatgacctg 3720
aagccectgg gectcaacga caccatcegtg agecgctggeg aatacactta ttactteccegg 3780
gtctgtggga agctttceccte agacgtctge cccacaagtyg acaagtccaa ggtggtcectcece 3840
tcatgtcagg aaaagcggga accgcaggga tttcacaaag tggcaggtct cctgactcag 3900
aagctaactt atgaaaatgg cttgttaaaa atgaacttca cgggggggga cacttgccat 3960
aaggtttatc agcgctccac agccatctte ttctactgtg accgcggcac ccagcggceca 4020
gtatttctaa aggagacttc agattgttcc tacttgtttg agtggcgaac gcagtatgece 4080
tgcccacctt tcgatctgac tgaatgttca ttcaaagatg gggctggcaa ctecttcecgac 4140
ctctegtece tgtcaaggta cagtgacaac tgggaagcca tcactgggac gggggacccg 4200
gagcactacc tcatcaatgt ctgcaagtct ctggccccge aggctggcac tgagccgtge 4260
cctccagaag cagccgcegtg tetgetgggt ggctccaage ccgtgaacct cggcagggta 4320
agggacggac ctcagtggag agatggcata attgtcctga aatacgttga tggcgactta 4380
tgtccagatg ggattcggaa aaagtcaacc accatccgat tcacctgcag cgagagccaa 4440
gtgaactcca ggcccatgtt catcagcgcece gtggaggact gtgagtacac ctttgccetgg 4500
cccacageca cagectgtcece catgaagage aacgagcatyg atgactgcca ggtcaccaac 4560
ccaagcacag gacacctgtt tgatctgagc tccttaagtg gcagggcggg attcacagcet 4620
gcttacageg agaaggggtt ggtttacatg agcatctgtg gggagaatga aaactgccect 4680
cctggegtgg gggectgett tggacagacce aggattageg tgggcaaggce caacaagagg 4740
ctgagatacg tggaccaggt cctgcagctg gtgtacaagg atgggtcccce ttgtccectcee 4800
aaatccggece tgagctataa gagtgtgatce agtttcegtgt gcaggcecctga ggccgggceca 4860
accaataggc ccatgctcat ctccctggac aagcagacat gcactctctt cttetectgg 4920
cacacgccgce tggcctgcega gcaagcgacce gaatgttecg tgaggaatgg aagctctatt 4980
gttgacttgt ctccccttat tcatcgcact ggtggttatg aggcttatga tgagagtgag 5040
gatgatgcct ccgataccaa ccctgattte tacatcaata tttgtcagcec actaaatccce 5100
atgcacgcag tgccctgtece tgccggagce gctgtgtgca aagttcecctat tgatggtcecce 5160
cccatagata tcggccgggt agcaggacca ccaatactca atccaatagce aaatgagatt 5220
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tacttgaatt ttgaaagcag tactccttgc ttagcggaca agcatttcaa ctacacctcg 5280
ctcatcgegt ttcactgtaa gagaggtgtg agcatgggaa cgcctaagcet gttaaggacce 5340
agcgagtgeg actttgtgtt cgaatgggag actcctgteg tectgtectga tgaagtgagg 5400
atggatggct gtaccctgac agatgagcag ctcecctctaca gecttcaactt gteccagectt 5460
tccacgagca cctttaaggt gactcgcgac tcgegcacct acagcegttgg ggtgtgcacce 5520
tttgcagtcg ggccagaaca aggaggctgt aaggacggag gagtctgtcet getctcaggce 5580
accaaggggg catcctttgg acggctgcaa tcaatgaaac tggattacag gcaccaggat 5640
gaagcggteg ttttaagtta cgtgaatggt gatcgttgec ctccagaaac cgatgacggce 5700
gtccectgtyg tettecectt catattcaat gggaagaget acgaggagtg catcatagag 5760
agcagggcga agctgtggtg tagcacaact geggactacyg acagagacca cgagtgggge 5820
ttctgcagac actcaaacag ctaccggaca tccagcatca tatttaagtg tgatgaagat 5880
gaggacattg ggaggccaca agtcttcagt gaagtgcgtg ggtgtgatgt gacatttgag 5940
tggaaaacaa aagttgtctg ccctccaaag aagttggagt gcaaattcgt ccagaaacac 6000
aaaacctacg acctgcggcect gcectctectcet ctcaccgggt cctggtceccecet ggtcecacaac 6060
ggagtctegt actatataaa tctgtgccag aaaatatata aagggcccct gggcectgetcet 6120
gaaagggcca gcatttgcag aaggaccaca actggtgacg tccaggtcct gggactcegtt 6180
cacacgcaga agctgggtgt cataggtgac aaagttgttg tcacgtactc caaaggttat 6240
ccgtgtggtyg gaaataagac cgcatcctcee gtgatagaat tgacctgtac aaagacggtg 6300
ggcagacctg cattcaagag gtttgatatc gacagctgca cttactactt cagctgggac 6360
tceegggetyg cectgegeegt gaagectcag gaggtgcaga tggtgaatgg gaccatcacce 6420
aaccctataa atggcaagag cttcagcctce ggagatattt attttaagcet gttcagagcece 6480
tctggggaca tgaggaccaa tggggacaac tacctgtatg agatccaact ttectcecatce 6540
acaagctcca gaaacccgge gtgctctgga gecaacatat gecaggtgaa gcccaacgat 6600
cagcacttca gtcggaaagt tggaacctct gacaagacca agtactacct tcaagacggc 6660
gatctcgatg tcegtgtttge ctettectet aagtgcggaa aggataagac caagtctgtt 6720
tctteccacca tettetteca ctgtgaccct ctggtggagg acgggatcce cgagttcagt 6780
cacgagactg ccgactgcca gtacctectte tcttggtaca cctcageccgt gtgtectcetg 6840
ggggtggget ttgacagcga gaatccceggg gacgacggge agatgcacaa ggggctgtca 6900
gaacggagcc aggcagtcgg cgeggtgctce agcecctgctge tggtggcget cacctgetge 6960
ctgctggeccce tgttgctecta caagaaggag aggagggaaa cagtgataag taagctgacc 7020
acttgctgta ggagaagttc caacgtgtcc tacaaatact caaaggtgaa taaggaagaa 7080
gagacagatyg agaatgaaac agagtggctg atggaagaga tccagctgec tectccacgg 7140
cagggaaagg aagggcagga gaacggccat attaccacca agtcagtgaa agccctcage 7200
tcectgecatg gggatgacca ggacagtgag gatgaggttce tgaccatccce agaggtgaaa 7260
gttecactegyg gcaggggage tggggcagag agctcccacce cagtgagaaa cgcacagagce 7320
aatgcecctte aggagegtga ggacgatagg gtggggetgyg tcaggggtga gaaggcgagyg 7380
aaagggaagt ccagctctgce acagcagaag acagtgagct ccaccaagct ggtgtcectte 7440
catgacgaca gcgacgagga cctcttacac atctga 7476

<210> SEQ ID NO 91
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<211> LENGTH: 4104

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: IGF1R

<310> PATENT DOCUMENT NUMBER: NM000875

<400> SEQUENCE: 91

atgaagtctyg gctceggagg agggtcecceg acctegetgt gggggetect gtttetetece
gecgegetet cgetetggee gacgagtgga gaaatctgeg ggccaggcat cgacatcege
aacgactatc agcagctgaa gegectggag aactgcacgg tgatcgaggg ctacctccac
atcctgetea tctcecaagge cgaggactac cgeagctace gettceccaa getcacggte
attaccgagt acttgetget gttecgagtg getggecteg agagectegg agacctette
cccaacctca cggtcateceg cggctggaaa ctettctaca actacgeect ggtcatctte
gagatgacca atctcaagga tattgggctt tacaacctga ggaacattac tcggggggec
atcaggattg agaaaaatgc tgacctectgt tacctcteca ctgtggactg gtcecctgate
ctggatgcegg tgtccaataa ctacattgtg gggaataage ccccaaagga atgtggggac
ctgtgtccag ggaccatgga ggagaagecg atgtgtgaga agaccaccat caacaatgag
tacaactacc gctgectggac cacaaaccge tgccagaaaa tgtgcccaag cacgtgtggg
aagcgggegt gcaccgagaa caatgagtge tgecaccceeg agtgectggg cagetgcage
gegectgaca acgacacgge ctgtgtaget tgccgecact actactatge cggtgtetgt
gtgcctgect geccgeccaa cacctacagg tttgaggget ggegetgtgt ggacegtgac
ttctgegeca acatcctecag cgccgagage agegacteeg aggggtttgt gatccacgac
ggcgagtgca tgcaggagtg ccccteggge ttcatccegea acggcageca gagcatgtac
tgcatccctt gtgaaggtee ttgeccgaag gtetgtgagg aagaaaagaa aacaaagace
attgattctyg ttacttctge tcagatgete caaggatgea ccatcttcaa gggcaatttg
ctcattaaca tccgacgggg gaataacatt gettcagage tggagaactt catggggete
atcgaggtgg tgacgggcta cgtgaagate cgecattcte atgecttggt ctecttgtece
ttcctaaaaa accttegect catcctagga gaggagcage tagaagggaa ttactcctte
tacgtccteg acaaccagaa cttgcagcaa ctgtgggact gggaccaccg caacctgacce
atcaaagcag ggaaaatgta ctttgcttte aatcccaaat tatgtgttte cgaaatttac
cgcatggagyg aagtgacggg gactaaaggg cgccaaagca aaggggacat aaacaccagg
aacaacgggyg agagagccte ctgtgaaagt gacgtcctge atttcaccte caccaccacg
tcgaagaatc gcatcatcat aacctggeac cggtacegge cecctgacta cagggatcte
atcagcttca ccgtttacta caaggaagca ccctttaaga atgtcacaga gtatgatggg
caggatgect geggetcecaa cagctggaac atggtggacg tggacctece geccaacaag
gacgtggagce ccggcatctt actacatggg ctgaagccct ggactcagta cgecgtttac
gtcaaggctyg tgaccctcac catggtggag aacgaccata tcegtgggge caagagtgag
atcttgtaca ttcgcaccaa tgcttcagtt ccttecatte cettggacgt tcetttcagea
tcgaactect cttectecagtt aatcegtgaag tggaacccte cetetetgece caacggcaac
ctgagttact acattgtgeg ctggcagegg cagectcagg acggctacct ttaccggeac

aattactgct ccaaagacaa aatccccate aggaagtatg cecgacggcac catcgacatt

gaggaggtca cagagaaccc caagactgag gtgtgtggtg gggagaaagyg gecttgetge
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gectgecceca aaactgaage cgagaagcag gccgagaagg aggaggctga ataccgcaaa 2160
gtctttgaga atttcctgca caactccatc ttcecgtgccca gacctgaaag gaagcggaga 2220
gatgtcatge aagtggccaa caccaccatg tccagecgaa gcaggaacac cacggccgcea 2280
gacacctaca acatcaccga cccggaagag ctggagacag agtacccttt ctttgagagce 2340
agagtggata acaaggagag aactgtcatt tctaaccttc ggcctttcac attgtaccgce 2400
atcgatatcc acagctgcaa ccacgaggct gagaagctgg gctgcagcgce ctccaactte 2460
gtctttgcaa ggactatgcce cgcagaagga gcagatgaca ttcctgggece agtgacctgg 2520
gagccaaggce ctgaaaactc catcttttta aagtggccgg aacctgagaa tcccaatgga 2580
ttgattctaa tgtatgaaat aaaatacgga tcacaagttg aggatcagcg agaatgtgtg 2640
tccagacagg aatacaggaa gtatggaggg gccaagctaa accggctaaa cccggggaac 2700
tacacagccce ggattcaggce cacatctcte tctgggaatg ggtcgtggac agatcctgtg 2760
ttcttectatg tccaggccaa aacaggatat gaaaacttca tccatctgat catcgctcetg 2820
ccegtegetg tectgttgat cgtgggaggg ttggtgatta tgctgtacgt cttcecataga 2880
aagagaaata acagcaggct ggggaatgga gtgctgtatg cctctgtgaa cccggagtac 2940
ttcagcgetg ctgatgtgta cgttcectgat gagtgggagg tggctcggga gaagatcacce 3000
atgagccggg aacttgggca ggggtcegttt gggatggtcect atgaaggagt tgccaagggt 3060
gtggtgaaag atgaacctga aaccagagtg gccattaaaa cagtgaacga ggccgcaagce 3120
atgcgtgaga ggattgagtt tctcaacgaa gcttctgtga tgaaggagtt caattgtcac 3180
catgtggtgc gattgctggg tgtggtgtce caaggccagce caacactggt catcatggaa 3240
ctgatgacac ggggcgatct caaaagttat ctcecggtetce tgaggccaga aatggagaat 3300
aatccagtcce tagcacctcecc aagcctgage aagatgattc agatggccgg agagattgca 3360
gacggcatgg catacctcaa cgccaataag ttcgtccaca gagaccttgce tgcccggaat 3420
tgcatggtag ccgaagattt cacagtcaaa atcggagatt ttggtatgac gcgagatatc 3480
tatgagacag actattaccg gaaaggaggc aaagggctgc tgcccgtgeg ctggatgtcet 3540
cctgagtecce tcaaggatgg agtcttcacce acttactegg acgtctggte ctteggggtce 3600
gtectetggyg agatcgccac actggecgag cagccctace agggcettgte caacgagcaa 3660
gtcectteget tegtcatgga gggcggectt ctggacaagce cagacaactg tcctgacatg 3720
ctgtttgaac tgatgcgcat gtgctggcag tataacccca agatgaggcce ttecttectg 3780
gagatcatca gcagcatcaa agaggagatg gagcctggcet tccgggaggt ctecttcectac 3840
tacagcgagg agaacaagct gcccgagecg gaggagetgg acctggagec agagaacatg 3900
gagagcgtee cectggacce ctceggectee tegtectece tgccactgec cgacagacac 3960
tcaggacaca aggccgagaa cggcccegge cctggggtge tggtectecyg cgcecagette 4020
gacgagagac agccttacge ccacatgaac gggggccgca agaacgagceg ggecttgecg 4080
ctgccceccagt cttcgacctg ctga 4104

<210> SEQ ID NO 92
<211> LENGTH: 726

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: PDGFB
<310> PATENT DOCUMENT NUMBER: NM002608

<400> SEQUENCE: 92
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atgaatcget getgggeget cttectgtet ctetgetget acctgegtet ggtcagegece 60
gagggggace ccattcccga ggagetttat gagatgctga gtgaccactc gatcegetec 120
tttgatgatc tccaacgect getgcacgga gaccecggag aggaagatgg ggcecgagttg 180
gacctgaaca tgacccgcte ccactcetgga ggcgagetgg agagettgge tegtggaaga 240
aggagcctgg gttcectgac cattgetgag ccggecatga tegecgagtyg caagacgege 300
accgaggtgt tcgagatcte ceggegecte atagaccgea ccaacgccaa ctteetggtg 360
tggccgeoct gtgtggaggt geagegetge teeggetget gecaacaaccg caacgtgcag 420
tgcegeccca cccaggtgea getgegacct gtecaggtga gaaagatcega gattgtgegg 480
aagaagccaa tctttaagaa ggccacggtg acgctggaag accacctgge atgcaagtgt 540
gagacagtgg cagctgcacg gectgtgace cgaagcccgg ggggttccca ggagcagega 600
gccaaaacge cccaaacteg ggtgaccatt cggacggtge gagtccgecyg gecccccaag 660
ggcaagcacce ggaaattcaa gcacacgcat gacaagacgg cactgaagga gacccttgga 720
gcctag 726
<210> SEQ ID NO 93
<211> LENGTH: 1512
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: TGFbetaR1l
<310> PATENT DOCUMENT NUMBER: NM004612
<400> SEQUENCE: 93
atggaggcgyg cggtegetge teegegtece cggetgetee tectegtget ggeggeggeg 60

geggeggegyg cggceggeget getecegggyg gegacggegt tacagtgttt ctgecaccte 120

tgtacaaaag acaattttac ttgtgtgaca gatgggctet getttgtete tgtcacagag 180
accacagaca aagttataca caacagcatg tgtatagctg aaattgactt aattcctcga 240
gataggccegt ttgtatgtge accctcettca aaaactgggt ctgtgactac aacatattge 300
tgcaatcagg accattgcaa taaaatagaa cttccaacta ctgtaaagtce atcacctgge 360
cttggtectyg tggaactgge agetgtecatt getggaccag tgtgettegt ctgcatctca 420
ctcatgttga tggtctatat ctgccacaac cgcactgteca ttcaccatceg agtgccaaat 480
gaagaggacc cttcattaga tcgccctttt atttcagagg gtactacgtt gaaagactta 540
atttatgata tgacaacgtc aggttctgge tcaggtttac cattgettgt tcagagaaca 600
attgcgagaa ctattgtgtt acaagaaage attggcaaag gtcgatttgg agaagtttgg 660
agaggaaagt ggcggggaga agaagttgct gttaagatat tctectctag agaagaacgt 720
tegtggttee gtgaggcaga gatttatcaa actgtaatgt tacgtcatga aaacatcctg 780
ggatttatag cagcagacaa taaagacaat ggtacttgga ctcagctctg gttggtgtca 840
gattatcatg agcatggatc cctttttgat tacttaaaca gatacacagt tactgtggaa 900
ggaatgataa aacttgctcet gtccacggeg ageggtettg cccatcttea catggagatt 960

gttggtaccc aaggaaagcc agccattget catagagatt tgaaatcaaa gaatatcttg 1020

gtaaagaaga atggaacttg ctgtattgca gacttaggac tggcagtaag acatgattca 1080

gccacagata ccattgatat tgctccaaac cacagagtgg gaacaaaaag gtacatggcce 1140

cctgaagttc tcgatgattc cataaatatg aaacattttg aatccttcaa acgtgctgac 1200

atctatgcaa tgggcttagt attctgggaa attgctcgac gatgttccat tggtggaatt 1260
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catgaagatt
atgagaaaag
tgtgaagcct
gctaggcetta

atcaaaatgt

accaactgec
ttgtttgtga
tgagagtaat
cagcattgeg

aa

<210> SEQ ID NO 94
<211> LENGTH: 4044

<212> TYPE

: DNA

ttattatgat

acagaagtta

ggctaaaatt

gattaagaaa

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: F1lkl
<310> PATENT DOCUMENT NUMBER: AF035121

<400> SEQUENCE: 94

atgcagagca

tetgtgggtt

cttacaatta

tggetttgge

gatggectet

tacaagtgct

tacagatctce

aacaaaaaca

ctttgtgcaa

agcaagaagg

gaagcaaaaa

tataggattt

aagcttgtet

gaataccctt

tctgggagtg

gaccaaggat

tttgtcaggy

gaagccacgg

gaaataaaat

catgtactga

accaatccca

cceccagattyg

caaacgctga

cagttggagg

ccttgtgaag

aaaaatcaat

geggcaaatyg
agggtgatct

cccactgage

aggtgetget

tgcctagtgt

aggctaatac

ccaataatca

tctgtaagac

tctaccggga

catttattge

aaactgtggt

gatacccaga

getttactat

ttaatgatga

atgatgtggt

taaattgtac

cttecgaagea

agatgaagaa

tgtacacctyg

tccatgaaaa

tgggggagcyg

ggtataaaaa

cgattatgga

tttcaaagga

gtgagaaatc

catgtacggt

aagagtgcge

aatggagaag

ttgctctaat

tgtcagettt

ccttecacgt

aggagagcgt

ggcegtegee

ttetettgat

aactcttcaa

gagtggcagt

actcacaatt

aactgacttg

ttetgttagt

gattccatgt

aaagagattt

tcccagetac

aagttaccag

tctgagtecyg

agcaagaact

tcagcataag

atttttgage

tgcagcatcc

accttttgtt

tgtcagaatc

tggaataccc

agtgagtgaa

gaagcagagce

tctaatctct

ctatgcecatt

caacgagccec

tgtggaggac

tgaaggaaaa

gtacaaatgt

gaccaggggt

gtetttgtgg

cttgtacctt

aggccaaata

atgagagaat

acattatcge

ctgtggetet

ctgecccagge

attacttgca

gagcaaaggg

ccaaaagtga

gecteggtea

gaccaacatg

ctcgggteca

gttectgatyg

atgatcagcet

tctattatgt

tctcatggaa

gaactaaatg

aaacttgtaa

accttaacta

agtgggctga

gettttggaa

cctgcegaagt

cttgagtcca

agagacacag

catgtggtct

cctgtggatt

cctececcege

agccaagcetyg

ttccagggag

aacaaaactg

gaagcggtca

cctgaaatta

tgcactgcag

ctgacccate agttgaagaa

tcccaaacag atggcagage

gttggtatge caatggagca

aactcagtca acaggaaggc

gegtggagac ccgggecgece

tcagcataca aaaagacata

ggggacagag ggacttggac

tggaggtgac tgagtgcage

tcggaaatga cactggagec

tttatgtcta tgttcaagat

gagtcgtgta cattactgag

tttcaaatct caacgtgtca

gtaacagaat ttcctgggac

atgctggcat ggtcttetgt

acatagttgt cgttgtaggg

ttgaactatc tgttggagaa

tggggattga cttcaactgg

accgagacct aaaaacccag

tagatggtgt aacccggagt

tgaccaagaa gaacagcaca

gtggcatgga atctctggtg

accttggtta cccaccccca

atcacacaat taaagcgggyg

gaaattacac tgtcatcctt

ctctggttgt gtatgtccca

cctaccagta cggcaccact

atcacatcca ctggtattgg

tctcagtgac aaacccatac

gaaataaaat tgaagttaat

taagtaccct tgttatccaa

acaaagtcgg gagaggagag

ctttgcaace tgacatgcag

acagatctac gtttgagaac
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ctcacatggt acaagcttgg cccacagcect ctgccaatcce atgtgggaga gttgcccaca 1800
cctgtttgca agaacttgga tactctttgg aaattgaatg ccaccatgtt ctctaatagce 1860
acaaatgaca ttttgatcat ggagcttaag aatgcatcct tgcaggacca aggagactat 1920
gtctgccttyg ctcaagacag gaagaccaag aaaagacatt gcgtggtcag gcagctcaca 1980
gtcctagage gtgtggcace cacgatcaca ggaaacctgg agaatcagac gacaagtatt 2040
ggggaaagca tcgaagtctce atgcacggca tctgggaatc cccctcecaca gatcatgtgg 2100
tttaaagata atgagaccct tgtagaagac tcaggcattg tattgaagga tgggaaccgg 2160
aacctcacta tccgcagagt gaggaaggag gacgaaggcece tctacacctyg ccaggcatge 2220
agtgttecttg gectgtgcaaa agtggaggca tttttcataa tagaaggtgc ccaggaaaag 2280
acgaacttgg aaatcattat tctagtaggc acggcggtga ttgccatgtt cttcectggceta 2340
cttcttgtca tcatcctacyg gaccgttaag cgggccaatg gaggggaact gaagacaggce 2400
tacttgtcca tcgtcatgga tccagatgaa ctcecccattgg atgaacattg tgaacgactg 2460
ccttatgatg ccagcaaatg ggaattccce agagaccggce tgaagctagg taagectcett 2520
ggcegtggtyg cctttggcca agtgattgaa gcagatgcct ttggaattga caagacagca 2580
acttgcagga cagtagcagt caaaatgttg aaagaaggag caacacacag tgagcatcga 2640
gctectcatgt ctgaactcaa gatcctcatt catattggtce accatctcaa tgtggtcaac 2700
cttctaggtg cctgtaccaa gccaggaggg ccactcatgg tgattgtgga attctgcaaa 2760
tttggaaacc tgtccactta cctgaggagc aagagaaatg aatttgtccce ctacaagacc 2820
aaaggggcac gattccgtca agggaaagac tacgttggag caatccctgt ggatctgaaa 2880
cggcgcettgg acagcatcac cagtagccag agctcagcca gectctggatt tgtggaggag 2940
aagtccctca gtgatgtaga agaagaggaa gctcctgaag atctgtataa ggacttectg 3000
accttggagce atctcatctg ttacagecttce caagtggcta agggcatgga gttcttggca 3060
tcgcgaaagt gtatccacag ggacctggcg gcacgaaata tcctcecttate ggagaagaac 3120
gtggttaaaa tctgtgactt tggcttggcce cgggatattt ataaagatcc agattatgtce 3180
agaaaaggag atgctcgcecct ccctttgaaa tggatggccce cagaaacaat ttttgacaga 3240
gtgtacacaa tccagagtga cgtctggtcect tttggtgttt tgctgtggga aatattttcece 3300
ttaggtgctt ctccatatcc tggggtaaag attgatgaag aattttgtag gcgattgaaa 3360
gaaggaacta gaatgagggc ccctgattat actacaccag aaatgtacca gaccatgcetg 3420
gactgctgge acggggagcce cagtcagaga cccacgtttt cagagttggt ggaacatttg 3480
ggaaatctct tgcaagctaa tgctcagcag gatggcaaag actacattgt tcttceccgata 3540
tcagagactt tgagcatgga agaggattct ggactctcectc tgcctaccte acctgtttcece 3600
tgtatggagg aggaggaagt atgtgacccc aaattccatt atgacaacac agcaggaatc 3660
agtcagtatc tgcagaacag taagcgaaag agccggcectg tgagtgtaaa aacatttgaa 3720
gatatccegt tagaagaacc agaagtaaaa gtaatcccag atgacaacca gacggacagt 3780
ggtatggttc ttgcctcaga agagctgaaa actttggaag acagaaccaa attatctcca 3840
tcttttggtyg gaatggtgcece cagcaaaagc agggagtcetg tggcatctga aggctcaaac 3900
cagacaagcg gctaccagtc cggatatcac tccgatgaca cagacaccac cgtgtactce 3960
agtgaggaag cagaactttt aaagctgata gagattggag tgcaaaccgg tagcacagcc 4020
cagattctcce agcctgacte gggyg 4044
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<210> SEQ ID NO 95

<211> LENGTH: 4017

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: Fltl

<310> PATENT DOCUMENT NUMBER: AF063657

<400> SEQUENCE: 95

atggtcagcet actgggacac cggggtectg ctgtgegege tgctcagetyg tetgettete
acaggatcta gttcaggttc aaaattaaaa gatcctgaac tgagtttaaa aggcacccag
cacatcatge aagcaggcca gacactgeat ctecaatgea ggggggaage agceccataaa
tggtctttge ctgaaatggt gagtaaggaa agcgaaaggce tgagcataac taaatctgcece
tgtggaagaa atggcaaaca attctgcagt actttaacct tgaacacagce tcaagcaaac
cacactggct tctacagetg caaatatcta getgtaccta cttcaaagaa gaaggaaaca
gaatctgcaa tctatatatt tattagtgat acaggtagac ctttecgtaga gatgtacagt
gaaatcccceg aaattataca catgactgaa ggaagggage tcgtcattee ctgeegggtt
acgtcaccta acatcactgt tactttaaaa aagtttccac ttgacacttt gatccctgat
ggaaaacgca taatctggga cagtagaaag ggcttcatca tatcaaatgce aacgtacaaa
gaaatagggc ttctgacctg tgaagcaaca gtcaatggge atttgtataa gacaaactat
ctcacacatc gacaaaccaa tacaatcata gatgtccaaa taagcacacce acgcccagte
aaattactta gaggccatac tcttgtecte aattgtactg ctaccactce cttgaacacg
agagttcaaa tgacctggag ttaccctgat gaaaaaaata agagagctte cgtaaggcga
cgaattgacc aaagcaattc ccatgccaac atattctaca gtgttcttac tattgacaaa
atgcagaaca aagacaaagg actttatact tgtcgtgtaa ggagtggace atcattcaaa
tctgttaaca cctcagtgca tatatatgat aaagcattca tcactgtgaa acatcgaaaa
cagcaggtge ttgaaaccgt agetggcaag cggtettace ggetctctat gaaagtgaag
gecatttcect cgecggaagt tgtatggtta aaagatgggt tacctgegac tgagaaatct
getegetatt tgactcegtgg ctactegtta attatcaagg acgtaactga agaggatgea
gggaattata caatcttgct gagcataaaa cagtcaaatg tgtttaaaaa cctcactgec
actctaattyg tcaatgtgaa accccagatt tacgaaaagg cegtgtcate gtttccagac
ceggetetet acccactggg cagcagacaa atectgactt gtaccgecata tggtatcect
caacctacaa tcaagtggtt ctggcaccce tgtaaccata atcattcega agcaaggtgt
gacttttgtt ccaataatga agagtccttt atcctggatg ctgacagcaa catgggaaac
agaattgaga gcatcactca gcgcatggca ataatagaag gaaagaataa gatggctage
accttggttyg tggctgacte tagaatttct ggaatctaca tttgcatage ttccaataaa
gttgggactyg tgggaagaaa cataagcttt tatatcacag atgtgccaaa tgggtttcat
gttaacttgg aaaaaatgcc gacggaagga gaggacctga aactgtettyg cacagttaac
aagttcttat acagagacgt tacttggatt ttactgegga cagttaataa cagaacaatg
cactacagta ttagcaagca aaaaatggcce atcactaagg agcactccat cactcttaat
cttaccatca tgaatgttte cctgcaagat tcaggcacct atgectgecag agccaggaat
gtatacacag gggaagaaat cctccagaag aaagaaatta caatcagaga tcaggaagca

ccatacctee tgcgaaacct cagtgatcac acagtggcca tcagcagtte caccacttta

gactgtcatg ctaatggtgt ccccgagect cagatcactt ggtttaaaaa caaccacaaa
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atacaacaag

gtcacagaag

gaaagttcag

actctaacat

cgaaaaatga

ccagatgaag

gagtttgecce

gtggttcaag

aaaatgctga

atcttgacce

caaggagggc

ctcaagagca

aagaaagaaa

accagcageg

daggaagagyg

tcttacagtt

cgggacctgg

tttggectty

cttectetga

gacgtgtggt

ccaggagtac

getectgagt

ccaaaagaaa

aatgtacaac

gggtttacat

ccgaagttta

agcctggaaa

gactaccagg

actgacagca

gagtcgggge

agcgaaggca

tgcteccecege

agcctggaat

aggatgaagg

catacctcac

gcacctgtgt

aaaggtctte

ttectttgga

gggagagact

catcagcatt

aagaggggge

acattggcca

ctctgatggt

aacgtgactt

aaatggagcc

aaagctttge

aggattctga

ttcaagtgge

cagcgagaaa

ccegggatat

aatggatgge

cttacggagt

aaatggatga

actctactcce

ggccaagatt

aggatggtaa

actcaactcc

attcaggaag

gaatcaaaac

gcgacagcag

aacccaaggc

tgtctgatgt

agcgcaggtt

ccccagacta

<210> SEQ ID NO 96
<211> LENGTH: 3897

<212> TYPE:

DNA

tattttagga

tgtctatcac

tgttcaagga

ggctgegact

ttctgaaata

tgagcagtgt

taaactggge

tggcattaag

cacggccage

ccatctgaac

gattgttgaa

attttttcte

aggcctggaa

gagcteegge

cggtttetac

cagaggcatg

cattctttta

ttataagaac

tcctgaatcet

attgctgtygg

ggacttttge

tgaaatctat

tgcagaactt

agactacatc

tgccttetet

ctctgatgat

ctttgaagaa

cactctgttyg

ctcgetcaag

cagcaggecec

cacctacgac

caactcggtyg

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:
<302> TITLE: Flt4
<310> PATENT DOCUMENT NUMBER: XM003852

<400> SEQUENCE: 96

ccaggaagca gcacgctgtt tattgaaaga

tgcaaagcca ccaaccagaa gggctetgtg

acctcggaca agtctaatct ggagetgatc

ctcttetgge tectattaac cctetttate

aagactgact acctatcaat tataatggac

gageggetee cttatgatge cagcaagtgg

aaatcacttyg gaagaggggc ttttggaaaa

aaatcaccta cgtgccggac tgtggetgtg

gagtacaaag ctctgatgac tgagctaaaa

gtggttaacc tgctgggage ctgcaccaag

tactgcaaat atggaaatct ctccaactac

aacaaggatg cagcactaca catggagcct

caaggcaaga aaccaagact agatagegtc

tttcaggaag ataaaagtct gagtgatgtt

aaggagccca tcactatgga agatctgatt

gagttectgt cttccagaaa gtgcattcat

tctgagaaca acgtggtgaa gatttgtgat

cccgattatg tgagaaaagg agatactcga

atctttgaca aaatctacag caccaagagc

gaaatcttct ccttaggtgg gtctccatac

agtcgectga gggaaggcat gaggatgaga

cagatcatge tggactgctg gcacagagac

gtggaaaaac taggtgattt gcttcaagca

ccaatcaatg ccatactgac aggaaatagt

gaggacttct tcaaggaaag tatttcaget

gtcagatatg taaatgcttt caagttcatg

cttttaccga atgccaccte catgtttgat

gectetecca tgctgaageg cttcacctygyg

attgacttga gagtaaccag taaaagtaag

agtttctgee attccagetyg tgggecacgte

cacgctgage tggaaaggaa aatcgegtge

gtcetgtact ccaccccace catctag

atgcageggyg gcgeegeget gtgectgega ctgtggetet gectgggact cctggacgge

ctggtgagtyg gctactccat gaccccceeg accttgaaca tcacggagga gtcacacgte
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3420
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atcgacaccg gtgacagect gtecatctee tgecaggggac agcacccect cgagtggget 180

tggccaggag ctcaggagge gecagcecace ggagacaagg acagcgagga cacgggggtg 240

gtgcgagact gcgagggcac agacgccagg ccctactgca aggtgttget getgeacgag 300
gtacatgcca acgacacagg cagctacgtce tgctactaca agtacatcaa ggcacgcatc 360
gagggcacca cggccgecag ctectacgtyg ttegtgagag actttgagea gecattcatce 420
aacaagcctyg acacgetett ggtcaacagg aaggacgcca tgtgggtgee ctgtetggtg 480
tccatccceg gectcaatgt cacgetgege tcegcaaaget cggtgetgtyg gecagacggg 540
caggaggtgyg tgtgggatga ccggegggge atgctegtgt ccacgecact getgcacgat 600
gecctgtace tgcagtgcga gaccacctgyg ggagaccagg acttecttte caacccctte 660
ctggtgcaca tcacaggcaa cgagctctat gacatccage tgttgeccag gaagtcegetg 720
gagctgetgg taggggagaa gcetggtectyg aactgcaceg tgtgggetga gtttaactca 780
ggtgtcacct ttgactggga ctacccaggyg aagcaggcag agcggggtaa gtgggtgecc 840
gagcgacgcet cccagcagac ccacacagaa ctctccagca tectgaccat ccacaacgte 900
agccagcacyg acctgggete gtatgtgtge aaggecaaca acggcatcca gegatttegg 960

gagagcaccg aggtcattgt gcatgaaaat cccttcatca gegtcgagtg gctcaaagga 1020
ccecatectgg aggccacgge aggagacgag ctggtgaage tgcccgtgaa gctggcageg 1080
taccecccege ccgagtteca gtggtacaag gatggaaagg cactgtcegyg gcegecacagt 1140
ccacatgcce tggtgctcaa ggaggtgaca gaggccagea caggcaccta caccctegece 1200
ctgtggaact ccgctgctgg cctgaggcgce aacatcagcece tggagctggt ggtgaatgtg 1260
ccececcaga tacatgagaa ggaggectece teccccagea tctactcegeg tcacagecge 1320
caggccctca cctgcacgge ctacggggtg ccecctgecte tcagcatcca gtggcactgg 1380
cggeectgga caccctgcaa gatgtttgee cagegtagte tecggeggeyg gcagcagcaa 1440
gacctcatge cacagtgcceg tgactggagg geggtgaccyg cgcaggatgce cgtgaacccece 1500
atcgagagcce tggacacctg gaccgagttt gtggagggaa agaataagac tgtgagcaag 1560
ctggtgatcc agaatgccaa cgtgtctgce atgtacaagt gtgtggtctce caacaaggtg 1620
ggccaggatg agcggctcat ctacttctat gtgaccacca tccccgacgg cttcaccatce 1680
gaatccaage catccgagga gctactagag ggccagecgg tgctcectgag ctgccaagec 1740
gacagctaca agtacgagca tctgcgetgg taccgcecctca acctgtccac gctgcacgat 1800
gcgcacggga acccgcttet gctecgactge aagaacgtge atctgttegce cacccctetg 1860
geegecagee tggaggaggt ggcacctggg gegegecacg ccacgctcag cctgagtatce 1920
cceegegteg cgcccgagca cgagggecac tatgtgtgeg aagtgcaaga ccggegcage 1980
catgacaagc actgccacaa gaagtacctg teggtgcagg ccectggaage cccteggete 2040
acgcagaact tgaccgacct cctggtgaac gtgagcgact cgctggagat gcagtgettg 2100
gtggcceggayg cgcacgcgee cagcatcgtg tggtacaaag acgagaggct gcetggaggaa 2160
aagtctggag tcgacttggce ggactccaac cagaagctga gcatccageyg cgtgegegag 2220
gaggatgcgg gacgctatct gtgcagegtg tgcaacgcca agggctgegt caactcctcece 2280
gccagegtgg ccgtggaagg ctecgaggat aagggcagca tggagatcgt gatccttgte 2340
ggtaccggeg tcatcgetgt cttettetgg gtcectectece tectcatett ctgtaacatg 2400

aggaggccegyg cccacgcaga catcaagacg ggctacctgt ccatcatcat ggaccceggg 2460
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gaggtgccte tggaggagca atgcgaatac ctgtcctacg atgccagcecca gtgggaattce 2520
ccecgagage ggctgcacct ggggagagtg cteggctacyg gegecttegyg gaaggtggtyg 2580
gaagccteeg cttteggcat ccacaagggce agcagctgtg acaccgtggce cgtgaaaatg 2640
ctgaaagagg gcgccacgge cagcgagcag cgcgegcetga tgtecggaget caagatccte 2700
attcacatcg gcaaccacct caacgtggtce aacctcecteg gggegtgcac caagecgcag 2760
ggcececcteca tggtgatcgt ggagttcetge aagtacggca acctctceccaa cttectgege 2820
gccaagegygyg acgecttcag cccectgegeg gagaagtcete cegagcageg cggacgette 2880
cgegecatgg tggagetege caggctggat cggaggcegge cggggagcag cgacagggte 2940
ctettegege ggttetegaa gaccgaggge ggagcgagge gggcttcetece agaccaagaa 3000
gctgaggacce tgtggctgag cccgctgacce atggaagatc ttgtctgeta cagettecag 3060
gtggccagag ggatggagtt cctggcttcecce cgaaagtgca tccacagaga cctggctget 3120
cggaacattc tgctgtcgga aagcgacgtg gtgaagatct gtgactttgg ccttgccecgg 3180
gacatctaca aagaccccga ctacgtccge aagggcagtg ceeggetgec cctgaagtgg 3240
atggccectg aaagcatctt cgacaaggtg tacaccacgc agagtgacgt gtggtcecttt 3300
ggggtgctte tcectgggagat cttetctetg ggggectceee cgtaccctgg ggtgcagatce 3360
aatgaggagt tctgccagceg gectgagagac ggcacaagga tgagggceccee ggagetggece 3420
actcecegeca tacgecgcat catgctgaac tgetggteeg gagaccccaa ggcgagacct 3480
gcattctegg agectggtgga gatcctgggg gacctgctec agggcagggg cctgcaagag 3540
gaagaggagyg tctgcatgge cccgegcage tctcagaget cagaagaggg cagettceteg 3600
caggtgtcca ccatggecct acacatcgec caggctgacyg ctgaggacag cccgcecaagce 3660
ctgcagcgcece acagcctgge cgccaggtat tacaactggg tgtcectttece cgggtgectg 3720
gccagagggg ctgagaccceg tggttectcecce aggatgaaga catttgagga attccccatg 3780
accccaacga cctacaaagg ctectgtggac aaccagacag acagtgggat ggtgetggece 3840
tcggaggagt ttgagcagat agagagcagg catagacaag aaagcggctt caggtag 3897
<210> SEQ ID NO 97
<211> LENGTH: 4071
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: KDR
<310> PATENT DOCUMENT NUMBER: AF063658
<400> SEQUENCE: 97
atggagagca aggtgctgct ggccgtegece ctgtggetet gegtggagac ccgggecgece 60
tectgtgggtt tgcctagtgt ttctcttgat ctgcccagge tcagcataca aaaagacata 120
cttacaatta aggctaatac aactcttcaa attacttgca ggggacagag ggacttggac 180
tggctttgge ccaataatca gagtggcagt gagcaaaggyg tggaggtgac tgagtgcage 240
gatggcctet tctgtaagac actcacaatt ccaaaagtga tcggaaatga cactggagec 300
tacaagtgct tctaccggga aactgacttg gectceggtea tttatgtcta tgttcaagat 360
tacagatcte catttattgce ttctgttagt gaccaacatg gagtcgtgta cattactgag 420
aacaaaaaca aaactgtggt gattccatgt ctecgggtcca tttcaaatct caacgtgtca 480
ctttgtgcaa gatacccaga aaagagattt gttcctgatg gtaacagaat ttcctgggac 540
agcaagaagg gctttactat tcccagectac atgatcaget atgctggeat ggtcettetgt 600
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gaagcaaaaa ttaatgatga aagttaccag tctattatgt acatagttgt cgttgtaggg 660
tataggattt atgatgtggt tctgagtcceg tctcatggaa ttgaactatc tgttggagaa 720
aagcttgtcet taaattgtac agcaagaact gaactaaatyg tggggattga cttcaactgg 780
gaataccctt cttcgaagca tcagcataag aaacttgtaa accgagacct aaaaacccag 840
tctgggagtyg agatgaagaa atttttgage accttaacta tagatggtgt aacccggagt 900
gaccaaggat tgtacacctg tgcagcatcc agtgggctga tgaccaagaa gaacagcaca 960
tttgtcaggg tccatgaaaa accttttgtt gcttttggaa gtggcatgga atctctggtg 1020
gaagccacgg tgggggagcg tgtcagaatc cctgcgaagt accttggtta cccacccecca 1080
gaaataaaat ggtataaaaa tggaataccc cttgagtcca atcacacaat taaagcgggyg 1140
catgtactga cgattatgga agtgagtgaa agagacacag gaaattacac tgtcatcctt 1200
accaatccca tttcaaagga gaagcagagc catgtggtct ctctggttgt gtatgtceccca 1260
cceccagattg gtgagaaatce tcectaatctcet cctgtggatt cctaccagta cggcaccact 1320
caaacgctga catgtacggt ctatgccatt ccteccceege atcacatcca ctggtattgg 1380
cagttggagg aagagtgcgc caacgagccce agecaagetyg tcetcagtgac aaacccatac 1440
ccttgtgaag aatggagaag tgtggaggac ttccagggag gaaataaaat tgaagttaat 1500
aaaaatcaat ttgctctaat tgaaggaaaa aacaaaactg taagtaccct tgttatccaa 1560
gcggcaaatg tgtcagettt gtacaaatgt gaagcggtca acaaagtcgg gagaggagag 1620
agggtgatct ccttceccacgt gaccaggggt cctgaaatta ctttgcaacc tgacatgcag 1680
cccactgage aggagagcegt gtectttgtgg tgcactgcag acagatctac gtttgagaac 1740
ctcacatggt acaagcttgg cccacagcect ctgccaatcce atgtgggaga gttgcccaca 1800
cctgtttgca agaacttgga tactctttgg aaattgaatg ccaccatgtt ctctaatagce 1860
acaaatgaca ttttgatcat ggagcttaag aatgcatcct tgcaggacca aggagactat 1920
gtctgccttyg ctcaagacag gaagaccaag aaaagacatt gcgtggtcag gcagctcaca 1980
gtcctagage gtgtggcace cacgatcaca ggaaacctgg agaatcagac gacaagtatt 2040
ggggaaagca tcgaagtctce atgcacggca tctgggaatc cccctcecaca gatcatgtgg 2100
tttaaagata atgagaccct tgtagaagac tcaggcattg tattgaagga tgggaaccgg 2160
aacctcacta tccgcagagt gaggaaggag gacgaaggcece tctacacctyg ccaggcatge 2220
agtgttecttg gectgtgcaaa agtggaggca tttttcataa tagaaggtgc ccaggaaaag 2280
acgaacttgg aaatcattat tctagtaggc acggcggtga ttgccatgtt cttcectggceta 2340
cttcttgtca tcatcctacyg gaccgttaag cgggccaatg gaggggaact gaagacaggce 2400
tacttgtcca tcgtcatgga tccagatgaa ctcecccattgg atgaacattg tgaacgactg 2460
ccttatgatg ccagcaaatg ggaattccce agagaccggce tgaagctagg taagectcett 2520
ggcegtggtyg cctttggcca agtgattgaa gcagatgcct ttggaattga caagacagca 2580
acttgcagga cagtagcagt caaaatgttg aaagaaggag caacacacag tgagcatcga 2640
gctectcatgt ctgaactcaa gatcctcatt catattggtce accatctcaa tgtggtcaac 2700
cttctaggtg cctgtaccaa gccaggaggg ccactcatgg tgattgtgga attctgcaaa 2760
tttggaaacc tgtccactta cctgaggagc aagagaaatg aatttgtccce ctacaagacc 2820
aaaggggcac gattccgtca agggaaagac tacgttggag caatccctgt ggatctgaaa 2880
cggcgcettgg acagcatcac cagtagccag agctcagcca gectctggatt tgtggaggag 2940
aagtccctca gtgatgtaga agaagaggaa gctcctgaag atctgtataa ggacttectg 3000
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accttggagce atctcatctg ttacagecttce caagtggcta agggcatgga gttcttggca 3060
tcgcgaaagt gtatccacag ggacctggcg gcacgaaata tcctcecttate ggagaagaac 3120
gtggttaaaa tctgtgactt tggcttggcce cgggatattt ataaagatcc agattatgtce 3180
agaaaaggag atgctcgcecct ccctttgaaa tggatggccce cagaaacaat ttttgacaga 3240
gtgtacacaa tccagagtga cgtctggtcect tttggtgttt tgctgtggga aatattttcece 3300
ttaggtgctt ctccatatcc tggggtaaag attgatgaag aattttgtag gcgattgaaa 3360
gaaggaacta gaatgagggc ccctgattat actacaccag aaatgtacca gaccatgcetg 3420
gactgctgge acggggagcce cagtcagaga cccacgtttt cagagttggt ggaacatttg 3480
ggaaatctct tgcaagctaa tgctcagcag gatggcaaag actacattgt tcttceccgata 3540
tcagagactt tgagcatgga agaggattct ggactctcectc tgcctaccte acctgtttcece 3600
tgtatggagg aggaggaagt atgtgacccc aaattccatt atgacaacac agcaggaatc 3660
agtcagtatc tgcagaacag taagcgaaag agccggcectg tgagtgtaaa aacatttgaa 3720
gatatccegt tagaagaacc agaagtaaaa gtaatcccag atgacaacca gacggacagt 3780
ggtatggttc ttgcctcaga agagctgaaa actttggaag acagaaccaa attatctcca 3840
tcttttggtyg gaatggtgcece cagcaaaagc agggagtcetg tggcatctga aggctcaaac 3900
cagacaagcg gctaccagtc cggatatcac tccgatgaca cagacaccac cgtgtactce 3960
agtgaggaag cagaactttt aaagctgata gagattggag tgcaaaccgg tagcacagcc 4020
cagattctce agcctgactce ggggaccaca ctgagctcecte ctectgttta a 4071
<210> SEQ ID NO 98
<211> LENGTH: 1410
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP1
<310> PATENT DOCUMENT NUMBER: M13509
<400> SEQUENCE: 98
atgcacagct ttcctecact getgetgetg ctgttetggg gtgtggtgte tcacagette 60
ccagegacte tagaaacaca agagcaagat gtggacttag tccagaaata cctggaaaaa 120
tactacaacc tgaagaatga tgggaggcaa gttgaaaagc ggagaaatag tggcccagtg 180
gttgaaaaat tgaagcaaat gcaggaattc tttgggctga aagtgactgg gaaaccagat 240
gctgaaacce tgaaggtgat gaagcagccce agatgtggag tgcctgatgt ggetcagttt 300
gtectcactyg agggaaacce tcgetgggag caaacacatc tgaggtacag gattgaaaat 360
tacacgccag atttgccaag agcagatgtg gaccatgcca ttgagaaagce cttccaacte 420
tggagtaatg tcacacctct gacattcacc aaggtctctyg agggtcaagce agacatcatg 480
atatcttttyg tcaggggaga tcatcgggac aactctectt ttgatggacce tggaggaaat 540
cttgctcatg cttttcaacce aggcccaggt attggagggyg atgctcattt tgatgaagat 600
gaaaggtgga ccaacaattt cagagagtac aacttacatc gtgttgeggce tcatgaactce 660
ggecattcete ttggactcte ccattctact gatategggg ctttgatgta cectagctac 720
accttcagtg gtgatgttca gctagectcag gatgacattyg atggcatcca agccatatat 780
ggacgttcee aaaatcctgt ccageccatc ggcccacaaa ccccaaaagce gtgtgacagt 840
aagctaacct ttgatgctat aactacgatt cggggagaag tgatgttcett taaagacaga 900
ttctacatge gcacaaatcc cttctacceg gaagttgage tcaatttcat ttetgtttte 960
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tggccacaac tgccaaatgg gcttgaagct gcttacgaat ttgccgacag agatgaagtce 1020
cggtttttca aagggaataa gtactgggct gttcagggac agaatgtgct acacggatac 1080
cccaaggaca tctacagecte ctttggctte cctagaactg tgaagcatat cgatgctget 1140
ctttctgagg aaaacactgg aaaaacctac ttcectttgttg ctaacaaata ctggaggtat 1200
gatgaatata aacgatctat ggatccaagt tatcccaaaa tgatagcaca tgactttect 1260
ggaattggcc acaaagttga tgcagttttc atgaaagatg gatttttcta tttetttcecat 1320
ggaacaagac aatacaaatt tgatcctaaa acgaagagaa ttttgactct ccagaaagct 1380
aatagctggt tcaactgcag gaaaaattga 1410
<210> SEQ ID NO 99
<211> LENGTH: 1743
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP10
<310> PATENT DOCUMENT NUMBER: XM006269
<400> SEQUENCE: 99
aaagaaggta agggcagtga gaatgatgca tcttgcatte cttgtgetgt tgtgtctgee 60
agtctgcetet gectatecte tgagtgggge agcaaaagag gaggactcca acaaggatct 120
tgcccagcaa tacctagaaa agtactacaa cctcgaaaag gatgtgaaac agtttagaag 180
aaaggacagt aatctcattg ttaaaaaaat ccaaggaatg cagaagttcc ttgggttgga 240
ggtgacaggyg aagctagaca ctgacactct ggaggtgatg cgcaagccca ggtgtggagt 300
tcctgacgtt ggtcacttca getcectttee tggecatgecyg aagtggagga aaacccacct 360
tacatacagg attgtgaatt atacaccaga tttgccaaga gatgctgttg attctgccat 420
tgagaaagct ctgaaagtct gggaagaggt gactccacte acattcteca ggctgtatga 480
aggagaggct gatataatga tctcttttge agttaaagaa catggagact tttactcttt 540
tgatggccca ggacacagtt tggctcatge ctacccacct ggacctggge tttatggaga 600
tattcacttt gatgatgatg aaaaatggac agaagatgca tcaggcacca atttattcct 660
cgttgetget catgaacttg gecactecct ggggetcettt cactcageca acactgaage 720
tttgatgtac ccactctaca actcattcac agagctcgece cagttccgece tttegcaaga 780
tgatgtgaat ggcattcagt ctctctacgg acctcccect gectectactyg aggaacccct 840
ggtgcccaca aaatctgtte cttegggatce tgagatgcca gecaagtgtg atcctgettt 900
gtecttegat gecatcageca ctctgagggg agaatatctg ttetttaaag acagatattt 960
ttggcgaaga tcccactgga accctgaacce tgaatttcat ttgatttctg cattttggece 1020
ctctctteca tcatatttgg atgctgcata tgaagttaac agcagggaca ccgtttttat 1080
ttttaaagga aatgagttct gggccatcag aggaaatgag gtacaagcag gttatccaag 1140
aggcatccat accctgggtt ttecctceccaac cataaggaaa attgatgcag ctgtttcectga 1200
caaggaaaag aagaaaacat acttctttgc agcggacaaa tactggagat ttgatgaaaa 1260
tagccagtce atggagcaag gcttccectag actaataget gatgacttte caggagttga 1320
gcctaaggtt gatgctgtat tacaggcatt tggattttte tacttcttca gtggatcatce 1380
acagtttgag tttgacccca atgccaggat ggtgacacac atattaaaga gtaacagctg 1440
gttacattgc taggcgagat agggggaaga cagatatggg tgtttttaat aaatctaata 1500
attattcatc taatgtatta tgagccaaaa tggttaattt ttcctgcatg ttcectgtgact 1560
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gaagaagatg agccttgcag atatctgcat gtgtcatgaa gaatgtttct ggaattcttce 1620
acttgctttt gaattgcact gaacagaatt aagaaatact catgtgcaat aggtgagaga 1680
atgtattttc atagatgtgt tattacttcc tcaataaaaa gttttatttt gggcctgttce 1740
ctt 1743
<210> SEQ ID NO 100
<211> LENGTH: 1467
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP11
<310> PATENT DOCUMENT NUMBER: XM009873
<400> SEQUENCE: 100
atggctcegg ccgectgget ccgcagegeg gecgegegeyg cectectgee ccecgatgetyg 60
ctgctgetge tccagecgece gecgetgetyg geccgggete tgecgcecgga cgcccaccac 120
ctecatgeeg agaggagggg gcecacagecce tggeatgeag cectgeccag tageccggca 180
cctgeccctyg ccacgcagga agcccceecgg ccetgccagea gectcaggee tcceegetgt 240
ggegtgeceyg acccatctga tgggetgagt geccgcaacce gacagaagag gttegtgett 300
tectggeggge gcetgggagaa gacggaccte acctacagga tectteggtt cccatggcag 360
ttggtgcagyg agcaggtgcg gcagacgatg gcagaggccece taaaggtatyg gagcgatgtg 420
acgccactca cctttactga ggtgcacgag ggccgtgetyg acatcatgat cgacttcgece 480
aggtactggce atggggacga cctgcegttt gatgggectyg ggggcatcct ggcccatgece 540
ttectteccca agactcaccg agaaggggat gtccactteg actatgatga gacctggact 600
atcggggatyg accagggcac agacctgetg caggtggcag cccatgaatt tggecacgtg 660
ctggggcetge agcacacaac agcagccaag gecctgatgt cegectteta cacctttege 720
tacccactga gtctcagcce agatgactge aggggcegtte aacacctata tggccagcce 780
tggcecactyg tcaccteccag gaccccagece ctgggceccee aggctgggat agacaccaat 840
gagattgcac cgctggagece agacgeccceg ccagatgect gtgaggectce ctttgacgeg 900
gtectccacca teccgaggcga getcettttte ttcaaagegyg getttgtgtg gegecteegt 960
gggggccage tgcagcccgg ctacccagca ttggectcete gecactggca gggactgecce 1020
agccctgtgg acgctgcectt cgaggatgce cagggccaca tttggttctt ccaaggtget 1080
cagtactggg tgtacgacgg tgaaaagcca gtectgggece cegecaccect caccgagcetg 1140
ggcetggtga ggttcecceggt ccatgctgece ttggtetggg gtecccgagaa gaacaagatce 1200
tacttcttece gaggcaggga ctactggcgt tteccacccecca gcacceggeg tgtagacagt 1260
ccegtgecce gecagggccac tgactggaga ggggtgccect ctgagatcga cgctgcectte 1320
caggatgctg atggctatge ctacttecctg cgcggccgece tctactggaa gtttgaccct 1380
gtgaaggtga aggctctgga aggcttcccce cgtctegtgg gtectgactt ctttggetgt 1440
gccgagectyg ccaacacttt cctetga 1467

<210> SEQ ID NO 101
<211> LENGTH: 1653

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

(626) .

. (925)

n=A, T, G, C or gap
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<300> PUBLICATION INFORMATION:
<302> TITLE: MMP12
<310> PATENT DOCUMENT NUMBER: XM006272
<400> SEQUENCE: 101
atgaagtttce ttctaatact gctcctgecag gecactgett ctggagetet tccectgaac 60
agctctacaa gcctggaaaa aaataatgtg ctatttggtyg agagatactt agaaaaattt 120
tatggecttyg agataaacaa acttccagtg acaaaaatga aatatagtgg aaacttaatg 180
aaggaaaaaa tccaagaaat gcagcacttc ttgggtctga aagtgaccgyg gcaactggac 240
acatctacce tggagatgat gcacgcacct cgatgtggag tccccgatgt ccatcattte 300
agggaaatgc caggggggcce cgtatggagg aaacattata tcacctacag aatcaataat 360
tacacacctg acatgaaccg tgaggatgtt gactacgcaa tccggaaagce tttccaagta 420
tggagtaatg ttaccccctt gaaattcage aagattaaca caggcatgge tgacattttg 480
gtggtttttyg ccegtggage tcatggagac ttccatgett ttgatggcaa aggtggaatce 540
ctagecccatg cttttggace tggatctgge attggagggyg atgcacattt cgatgaggac 600
gaattctgga ctacacattc aggagnnnnn nnnnnnnnnn hhnnnnnnnn nnnnnnnnnn 660
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 720
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 780
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 840
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 900
nnnnnnnnnn nnnnnnnnnn nnnnngagag gatccaaagg ccgtaatgtt ccccacctac 960
aaatatgttg acatcaacac atttcgcctce tctgctgatg acatacgtgg cattcagtcce 1020
ctgtatggag acccaaaaga gaaccaacgc ttgccaaatc ctgacaattc agraccagct 1080
ctctgtgacce ccaatttgag ttttgatgct gtcactaccg tgggaaataa gatcttttte 1140
ttcaaagaca ggttcttetyg getgaaggtt tctgagagac caaagaccag tgttaattta 1200
atttcttect tatggccaac cttgccatct ggcattgaag ctgcttatga aattgaagcece 1260
agaaatcaag tttttctttt taaagatgac aaatactggt taattagcaa tttaagacca 1320
gagccaaatt atcccaagag catacattct tttggttttc ctaactttgt gaaaaaaatt 1380
gatgcagctg tttttaacce acgtttttat aggacctact tcectttgtaga taaccagtat 1440
tggaggtatg atgaaaggag acagatgatg gaccctggtt atcccaaact gattaccaag 1500
aacttccaag gaatcgggcc taaaattgat gcagtcttcect actctaaaaa caaatactac 1560
tatttcttce aaggatctaa ccaatttgaa tatgacttcc tactccaacg tatcaccaaa 1620
acactgaaaa gcaatagctg gtttggttgt tag 1653
<210> SEQ ID NO 102
<211> LENGTH: 1416
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 102
atgcatccag gggtectgge tgccttecte ttettgaget ggactcattyg tcegggecctyg 60
ccecttecca gtggtggtga tgaagatgat ttgtctgagg aagacctceca gtttgcagag 120
cgctacctga gatcatacta ccatcctaca aatctcegegg gaatcctgaa ggagaatgca 180
gcaagctceca tgactgagag gctccgagaa atgcagtcett tetteggett agaggtgact 240
ggcaaacttyg acgataacac cttagatgtc atgaaaaagc caagatgcgg ggttcctgat 300
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gtgggtgaat acaatgtttt ccctcgaact cttaaatggt ccaaaatgaa tttaacctac 360
agaattgtga attacacccc tgatatgact cattctgaag tcgaaaaggc attcaaaaaa 420
gecttcaaag tttggtccga tgtaactcct ctgaatttta ccagacttca cgatggcatt 480
gctgacatca tgatctettt tggaattaag gagcatggeg acttctaccce atttgatggg 540
cectetggee tgctggetca tgettttect cetgggcecaa attatggagyg agatgeccat 600
tttgatgatg atgaaacctg gacaagtagt tccaaaggct acaacttgtt tcttgttget 660
gegecatgagt teggecacte cttaggtett gaccactcca aggaccctgg agcactcatg 720
tttectatet acacctacac cggcaaaagce cactttatge ttectgatga cgatgtacaa 780
gggatccagt ctctcectatgg tccaggagat gaagacccca accctaaaca tccaaaaacyg 840
ccagacaaat gtgacccttc cttatcectt gatgccatta ccagtctecyg aggagaaaca 900
atgatcttta aagacagatt cttctggege ctgcatccte agcaggttga tgcggagetg 960
tttttaacga aatcattttg gccagaactt cccaaccgta ttgatgctgce atatgagcac 1020
ccttectecatg acctcatett catcttcaga ggtagaaaat tttgggctcect taatggttat 1080
gacattctgg aaggttatcc caaaaaaata tctgaactgg gtcttccaaa agaagttaag 1140
aagataagtg cagctgttca ctttgaggat acaggcaaga ctctcctgtt ctcaggaaac 1200
caggtctgga gatatgatga tactaaccat attatggata aagactatcc gagactaata 1260
gaagaagact tcccaggaat tggtgataaa gtagatgctg tctatgagaa aaatggttat 1320
atctattttt tcaacggacc catacagttt gaatacagca tctggagtaa ccgtattgtt 1380
cgecgtcatge cagcaaattc cattttgtgg tgttaa 1416
<210> SEQ ID NO 103
<211> LENGTH: 1749
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP14
<310> PATENT DOCUMENT NUMBER: NM004995
<400> SEQUENCE: 103
atgtctcceg ccccaagace cccccegttgt ctectgetee cectgctcac geteggcace 60
gegetegect cecteggete ggcccaaage agcagettca gecccgaagce ctggctacag 120
caatatggct acctgectce cggggaccta cgtacccaca cacagcgctce accccagtca 180
ctctecagegg ccatcegetge catgcagaag ttttacgget tgcaagtaac aggcaaagcet 240
gatgcagaca ccatgaaggc catgaggcgce ccccgatgtg gtgttcecaga caagtttggg 300
gctgagatca aggccaatgt tcgaaggaag cgctacgceca tccagggtcet caaatggcaa 360
cataatgaaa tcactttctg catccagaat tacaccccca aggtgggcega gtatgcecaca 420
tacgaggcca ttcgcaaggce gttccgegtyg tgggagagtyg ccacaccact gcegettecge 480
gaggtgcect atgectacat ccgtgaggge catgagaagce aggccgacat catgatctte 540
tttgccgagg gcttecatgg cgacagecacg cecttegatyg gtgagggegyg cttectggece 600
catgcctact tcccaggccce caacattgga ggagacacce actttgactce tgccgagect 660
tggactgtca ggaatgagga tctgaatgga aatgacatct tcectggtgge tgtgcacgag 720
ctgggecatg ccctgggget cgagcattee agtgaccect cggecatcat ggcacccettt 780
taccagtgga tggacacgga gaattttgtg ctgcccgatyg atgaccgccyg gggcatccag 840
caactttatg ggggtgagtc agggttccce accaagatge cccectcaacce caggactace 900
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tceceggectt ctgttectga taaacccaaa aaccccacct atgggcccaa catctgtgac 960
gggaactttg acaccgtggc catgctccga ggggagatgt ttgtcttcaa ggagcgetgg 1020
ttetggeggg tgaggaataa ccaagtgatg gatggatacc caatgcccat tggccagttce 1080
tggcggggcece tgcctgcgte catcaacact gcctacgaga ggaaggatgg caaattcegtce 1140
ttcttcaaag gagacaagca ttgggtgttt gatgaggegt ccctggaacce tggctaccce 1200
aagcacatta aggagctggg ccgagggctg cctaccgaca agattgatgce tgctctette 1260
tggatgccca atggaaagac ctacttctte cgtggaaaca agtactaccg tttcaacgaa 1320
gagctcaggyg cagtggatag cgagtacccce aagaacatca aagtctggga agggatccct 1380
gagtctceca gagggtcatt catgggcagce gatgaagtcect tcacttactt ctacaagggyg 1440
aacaaatact ggaaattcaa caaccagaag ctgaaggtag aaccgggcta ccccaagtca 1500
geectgagygyg actggatggg ctgeccatceg ggaggecgge cggatgaggg gactgaggag 1560
gagacggagyg tgatcatcat tgaggtggac gaggagggcyg gcggggeggt gagegegget 1620
gcegtggtge tgcccegtgcet gcectgectgete ctggtgctgg cggtgggect tgcagtcette 1680
ttecttcagac geccatgggac ccccaggcga ctgctctact geccagegtte ccetgetggac 1740
aaggtctga 1749
<210> SEQ ID NO 104

<211> LENGTH: 2010

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: MMP15

<310> PATENT DOCUMENT NUMBER: NM002428

<400> SEQUENCE: 104

atgggcageg acccgagege geccggacgg ccgggetgga cgggcagect ccteggegac 60

cgggaggagyg cggcgeggee gegactgetg cegetgetee tggtgettet gggetgectg 120

ggcecttggeyg tageggcecga agacgceggag gtccatgeeg agaactgget geggetttat 180
ggctacctge ctcagcccag cegecatatyg tccaccatge gttecgecca gatcttggec 240
tcggeccttyg cagagatgca gegettctac gggatcccag tcaccggtgt getcgacgaa 300

gagaccaagg agtggatgaa gcggcccege tgtggggtge cagaccagtt cggggtacga 360

gtgaaagcca acctgceggeg gegtceggaag cgctacgece tcaccgggag gaagtggaac 420
aaccaccatc tgacctttag catccagaac tacacggaga agttgggetg gtaccacteg 480
atggaggcgyg tgcgcaggge ctteegegtyg tgggageagg ccacgecect ggtcettecag 540
gaggtgccect atgaggacat ccggetgegyg cgacagaagg aggccgacat catggtactce 600
tttgcctetyg gettecacgg cgacageteg cegtttgatg gecaceggtgg ctttetggece 660
cacgcctatt tcectggece cggectagge ggggacaccee attttgacge agatgagecce 720
tggaccttet ccagcactga cctgcatgga aacaacctet tectggtgge agtgcatgag 780
ctgggecacyg cgctgggget ggagcactcee agcaacccca atgecatcat ggegecgtte 840
taccagtgga aggacgttga caacttcaag ctgcccgagg acgatctecg tggcatccag 900
cagctetacyg gtaccccaga cggtcageca cagectacee agectcetece cactgtgacg 960

ccacggegge caggecggece tgaccacegg ccgeccegge ctceeccagee accacccecca 1020

ggtgggaage cagagcggec cccaaagccg ggecccccag tccagecceyg agecacagag 1080

cggcccgace agtatggeccce caacatctgce gacggggact ttgacacagt ggccatgcett 1140
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cgcggggaga tgttegtgtt caagggccge tggttctgge gagtccggca caaccgcgte 1200
ctggacaact atcccatgecc catcgggcac ttetggegtg gtctgeccgg tgacatcagt 1260
gctgectacyg agcgccaaga cggtegtttt gtctttttca aaggtgaccg ctactggcetce 1320
tttcgagaag cgaacctgga gcccggcetac ccacagcecge tgaccagceta tggectggge 1380
atccectatg accgcattga cacggccatce tggtgggage ccacaggcca caccttcette 1440
ttccaagagg acaggtactg gecgcttcaac gaggagacac agcegtggaga ccctgggtac 1500
cccaagcecca tcagtgtetg gcaggggatce cctgectece ctaaaggggce cttectgagce 1560
aatgacgcag cctacaccta cttctacaag ggcaccaaat actggaaatt cgacaatgag 1620
cgectgegga tggagceccegg ctaccccaag tcecatccetge gggacttcat gggctgecag 1680
gagcacgtygyg agccaggcce ccgatggece gacgtggece ggecgecctt caacccccac 1740
gggggtgcag agcccgggge ggacagcegca gagggcegacg tgggggatgg ggatggggac 1800
tttggggceyg gggtcaacaa ggacggggge agecgegtgyg tggtgcagat ggaggaggtyg 1860
gcacggacgg tgaacgtggt gatggtgctg gtgccactge tgctgctget ctgegtectg 1920
ggcctcacct acgegetggt gcagatgcag cgcaagggtyg cgccacgtgt cctgctttac 1980
tgcaagcgct cgctgcagga gtgggtctga 2010
<210> SEQ ID NO 105
<211> LENGTH: 1824
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP1é6
<310> PATENT DOCUMENT NUMBER: NM005941
<400> SEQUENCE: 105
atgatcttac tcacattcag cactggaaga cggttggatt tegtgcatca ttcegggggtyg 60
tttttecttge aaaccttget ttggatttta tgtgctacag tctgcggaac ggagcagtat 120
ttcaatgtgg aggtttggtt acaaaagtac ggctacctte caccgactga ccccagaatg 180
tcagtgctge gctcetgcaga gaccatgcag tctgccectag ctgecatgceca gcagttctat 240
ggcattaaca tgacaggaaa agtggacaga aacacaattg actggatgaa gaagccccga 300
tgcggtgtac ctgaccagac aagaggtagce tccaaattte atattcgteg aaagcgatat 360
gcattgacag gacagaaatg gcagcacaag cacatcactt acagtataaa gaacgtaact 420
ccaaaagtag gagaccctga gactcgtaaa getattcgece gtgectttga tgtgtggcag 480
aatgtaactc ctctgacatt tgaagaagtt ccctacagtg aattagaaaa tggcaaacgt 540
gatgtggata taaccattat ttttgcatct ggtttccatg gggacagctc tcecctttgat 600
ggagagggag gatttttgge acatgectac ttccectggac caggaattgg aggagatacce 660
cattttgact cagatgagcc atggacacta ggaaatccta atcatgatgg aaatgactta 720
tttcttgtag cagtccatga actgggacat getcectgggat tggagcattce caatgaccce 780
actgccatca tggcteccatt ttaccagtac atggaaacag acaacttcaa actacctaat 840
gatgatttac agggcatcca gaaaatatat ggtccacctg acaagattcc tccacctaca 900
agacctctac cgacagtgcc cccacaccge tctattecte cggetgaccce aaggaaaaat 960
gacaggccaa aacctecteg gectecaace ggcagaccect cctatccegg agcecaaacce 1020
aacatctgtg atgggaactt taacactcta gctattcttc gtcgtgagat gtttgtttte 1080
aaggaccagt ggttttggcg agtgagaaac aacagggtga tggatggata cccaatgcaa 1140
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attacttact tctggcgggg cttgcctcecct agtatcgatg cagtttatga aaatagcgac 1200
gggaattttg tgttctttaa aggtaacaaa tattgggtgt tcaaggatac aactcttcaa 1260
cctggttacce ctcatgactt gataaccctt ggaagtggaa ttccccecctca tggtattgat 1320
tcagccattt ggtgggagga cgtcgggaaa acctatttct tcaagggaga cagatattgg 1380
agatatagtg aagaaatgaa aacaatggac cctggctatc ccaagccaat cacagtctgg 1440
aaagggatcc ctgaatctcecc tcagggagca tttgtacaca aagaaaatgg ctttacgtat 1500
ttctacaaag gaaaggagta ttggaaattc aacaaccaga tactcaaggt agaacctgga 1560
catccaagat ccatcctcaa ggattttatg ggctgtgatg gaccaacaga cagagttaaa 1620
gaaggacaca gcccaccaga tgatgtagac attgtcatca aactggacaa cacagccagce 1680
actgtgaaag ccatagctat tgtcattcce tgcatcttgg ccttatgcct ccecttgtattg 1740
gtttacactg tgttccagtt caagaggaaa ggaacacccc gccacatact gtactgtaaa 1800
cgctctatge aagagtgggt gtga 1824
<210> SEQ ID NO 106
<211> LENGTH: 1560
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP17
<310> PATENT DOCUMENT NUMBER: NM004141
<400> SEQUENCE: 106
atgcagcagt ttggtggcct ggaggccacce ggcatcctgg acgaggccac cctggecctg 60
atgaaaaccce cacgctgcetce cctgccagac cteectgtece tgacccagge tcgcaggaga 120
cgccaggete cagceccccac caagtggaac aagaggaacce tgtegtggag ggtccggacg 180
ttcccacggg actcaccact ggggcacgac acggtgegtyg cactcatgta ctacgeccte 240
aaggtctgga gcgacattgce gecccctgaac ttecacgagyg tggcgggcag caccgecgac 300
atccagatcg acttctceccaa ggccgaccat aacgacgget accecttega cggecccgge 360
ggcaccgtygyg cccacgectt ctteccegge caccaccaca ccgcecgggga cacccacttt 420
gacgatgacyg aggcctggac cttecgetcece teggatgece acgggatgga cctgtttgea 480
gtggcetgtee acgagtttgg ccacgecatt gggttaagcece atgtggecge tgcacactece 540
atcatgcgge cgtactacca gggcceggtg ggtgaccege tgegetacgyg gctceccectac 600
gaggacaagyg tgcgegtcetyg gcagetgtac ggtgtgeggg agtcetgtgte teccacggeg 660
cagcecgagg agcectecect getgeeggag cecccagaca accggtcecag cgcccecgece 720
aggaaggacg tgccccacag atgcagcact cactttgacyg cggtggccca gatccggggt 780
gaagctttet tcttcaaagg caagtacttc tggeggetga cgcgggaccg gcacctggtyg 840
tcectgecage cggcacagat gcaccgette tggeggggece tgccgetgea cctggacage 900
gtggacgceyg tgtacgageg caccagcgac cacaagatcg tcettetttaa aggagacagg 960
tactgggtgt tcaaggacaa taacgtagag gaaggatacc cgcgccccgt cteccgactte 1020
agccteccge ctggeggcat cgacgctgce ttetectggg cccacaatga caggacttat 1080
ttctttaagg accagctgta ctggcgctac gatgaccaca cgaggcacat ggaccccggce 1140
taccecegece agageccect gtggaggggt gtecccagea cgetggacga cgccatgege 1200
tggtccgacg gtgcctecta cttettecgt ggccaggagt actggaaagt getggatggce 1260
gagctggagyg tggcacccegg gtacccacag tccacggece gggactgget ggtgtgtgga 1320
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gactcacagyg ccgatggatce tgtggetgeg ggcegtggacyg cggcagaggg gecccgegec 1380
cctecaggac aacatgacca gagccgeteg gaggacggtt acgaggtcetyg ctcatgcace 1440
tctggggcat cctcectceccecee gggggceccca ggeccactgg tggctgccac catgetgetg 1500
ctgctgecge cactgtcace aggcgecctyg tggacagegyg cccaggcecect gacgcetatga 1560
<210> SEQ ID NO 107
<211> LENGTH: 1983
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: MMP2
<310> PATENT DOCUMENT NUMBER: NM004530
<400> SEQUENCE: 107
atggaggcge taatggcccg gggcgegete acgggtcececee tgagggceget ctgtetectg 60
ggctgectyge tgagcecacge cgcecgecgeg cegtegecca tcatcaagtt ceccggegat 120
gtegecceca aaacggacaa agagttggca gtgcaatacce tgaacacctt ctatggetge 180
cccaaggaga gctgcaacct gtttgtgetg aaggacacac taaagaagat gcagaagtte 240
tttggactgce cccagacagg tgatcttgac cagaatacca tcgagaccat gcggaagcca 300
cgetgeggea acccagatgt ggccaactac aacttcttece ctegcaagece caagtgggac 360
aagaaccaga tcacatacag gatcattggce tacacacctyg atctggaccce agagacagtg 420
gatgatgcct ttgctegtge cttecaagtce tggagegatg tgaccccact geggttttet 480
cgaatccatg atggagaggc agacatcatg atcaactttyg gccgetggga gcatggcgat 540
ggataccect ttgacggtaa ggacggactc ctggctcatg ccttegecce aggcactggt 600
gttgggggayg actcccattt tgatgacgat gagctatgga ccttgggaga aggccaagtg 660
gtecegtgtga agtatggcaa cgccgatggg gagtactgca agttcccectt cttgttcaat 720
ggcaaggagt acaacagctg cactgatact ggccgcageg atggcttect ctggtgctec 780
accacctaca actttgagaa ggatggcaag tacggcttet gtccccatga agccctgtte 840
accatgggeg gcaacgctga aggacagecce tgcaagttte cattccgett ccagggcaca 900
tcctatgaca gctgcaccac tgagggecge acggatgget accgetggtyg cggcaccact 960
gaggactacg accgcgacaa gaagtatggce ttctgccctg agaccgccat gtccactgtt 1020
ggtgggaact cagaaggtgc ccecctgtgtce ttccectteca ctttectggg caacaaatat 1080
gagagctgca ccagcgcecgg ccgcagtgac ggaaagatgt ggtgtgcgac cacagccaac 1140
tacgatgacg accgcaagtg gggcttcectge cctgaccaag ggtacagcct gttectegtg 1200
gcagcccacy agtttggcca cgccatgggg ctggagcact ccecaagaccce tggggccctyg 1260
atggcaccca tttacaccta caccaagaac ttcecgtetgt cccaggatga catcaagggce 1320
attcaggagc tctatggggce ctctcectgac attgaccttg gcaccggcecce cacccccaca 1380
ctgggcectg tcactcctga gatctgcaaa caggacattg tatttgatgg catcgctcag 1440
atccgtggtg agatcttett cttcaaggac cggttcattt ggcggactgt gacgccacgt 1500
gacaagccca tggggcccct gctggtggece acattctgge ctgagctccce ggaaaagatt 1560
gatgcggtat acgaggccce acaggaggag aaggctgtgt tcetttgcagg gaatgaatac 1620
tggatctact cagccagcac cctggagega gggtaccceca agcecactgac cagectggga 1680
ctgcccecectg atgtccageg agtggatgce gcectttaact ggagcaaaaa caagaagaca 1740
tacatctttg ctggagacaa attctggaga tacaatgagg tgaagaagaa aatggatcct 1800



US 9,074,213 B2
219 220

-continued

ggctttceca agectcatcge agatgcctgg aatgccatcec ccgataacct ggatgccegte 1860
gtggacctge agggcggcgg tcacagctac ttcttcaagg gtgcctatta cctgaagetg 1920
gagaaccaaa dtctgaagag cgtgaagttt ggaagcatca aatccgactg gctaggcetge 1980

tga 1983

<210> SEQ ID NO 108

<211> LENGTH: 1434

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: MMP2

<310> PATENT DOCUMENT NUMBER: XM006271
<300> PUBLICATION INFORMATION:

<302> TITLE: MMP3

<310> PATENT DOCUMENT NUMBER: XM006271

<400> SEQUENCE: 108

atgaagagtc ttccaatecct actgttgetyg tgegtggeag tttgctcage ctatccattg 60
gatggagcetyg caaggggtga ggacaccage atgaaccttg ttcagaaata tctagaaaac 120
tactacgacc tcgaaaaaga tgtgaaacag tttgttagga gaaaggacag tggtcctgtt 180
gttaaaaaaa tccgagaaat gcagaagttce cttggattgg aggtgacggyg gaagetggac 240
tccgacacte tggaggtgat gegcaagece aggtgtggag ttectgacgt tggtcactte 300
agaaccttte ctggcatcce gaagtggagg aaaacccacce ttacatacag gattgtgaat 360
tatacaccag atttgccaaa agatgctgtt gattetgetg ttgagaaage tctgaaagte 420
tgggaagagg tgactccact cacattctee aggctgtatg aaggagagge tgatataatg 480
atctcttttyg cagttagaga acatggagac ttttaccctt ttgatggace tggaaatgtt 540
ttggcccatg cctatgeccee tgggccaggg attaatggag atgeccactt tgatgatgat 600
gaacaatgga caaaggatac aacagggacc aatttattte tegttgetge tcatgaaatt 660
ggccactece tgggtctett tcactcagee aacactgaag ctttgatgta cccactctat 720
cactcactca cagacctgac tcggtteege ctgtectcaag atgatataaa tggcattcag 780
tcecectetatg gaccteccee tgactcecect gagaccecee tggtacccac ggaacctgte 840
cctecagaac ctgggacgece agccaactgt gatcetgett tgtectttga tgetgtcage 900
actctgaggg gagaaatcct gatctttaaa gacaggcact tttggegcaa atccctcagg 960

aagcttgaac ctgaattgca tttgatctct tcattttgge catctcttece ttcaggegtg 1020
gatgccgecat atgaagttac tagcaaggac ctcgttttca tttttaaagg aaatcaattce 1080
tgggccatca gaggaaatga ggtacgagcet ggatacccaa gaggcatcca caccctaggt 1140
ttccctecaa cecgtgaggaa aatcgatgca gccatttetg ataaggaaaa gaacaaaaca 1200
tatttctttg tagaggacaa atactggaga tttgatgaga agagaaattc catggagcca 1260
ggctttceca agcaaatagce tgaagacttt ccagggattg actcaaagat tgatgctgtt 1320
tttgaagaat ttgggttctt ttatttecttt actggatctt cacagttgga gtttgaccca 1380

aatgcaaaga aagtgacaca cactttgaag agtaacagct ggcttaattg ttga 1434

<210> SEQ ID NO 109

<211> LENGTH: 1404

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: MMP8

<310> PATENT DOCUMENT NUMBER: NM002424



US 9,074,213 B2
221 222

-continued

<400> SEQUENCE: 109

atgttctccc tgaagacgct tccatttctg ctcttactee atgtgcagat ttccaaggec 60
tttcctgtat cttctaaaga gaaaaataca aaaactgttc aggactacct ggaaaagttc 120
taccaattac caagcaacca gtatcagtct acaaggaaga atggcactaa tgtgatcgtt 180
gaaaagctta aagaaatgca gcgatttttt gggttgaatg tgacggggaa gccaaatgag 240
gaaactctgg acatgatgaa aaagcctcgc tgtggagtgce ctgacagtgg tggttttatg 300
ttaaccccag gaaaccccaa gtgggaacgc actaacttga cctacaggat tcgaaactat 360
accccacagc tgtcagaggce tgaggtagaa agagctatca aggatgcctt tgaactctgg 420
agtgttgcat cacctctcat cttcaccagg atctcacagg gagaggcaga tatcaacatt 480
gctttttace aaagagatca cggtgacaat tctccatttg atggacccaa tggaatcctt 540
gctcatgect ttcagccagg ccaaggtatt ggaggagatg ctcattttga tgccgaagaa 600
acatggacca acacctccgce aaattacaac ttgtttcttg ttgctgectca tgaatttgge 660
cattctttgg ggctcecgetca ctectcectgac cctggtgect tgatgtatcce caactatget 720
ttcagggaaa ccagcaacta ctcactccct caagatgaca tcgatggcat tcaggccatc 780
tatggacttt caagcaaccc tatccaacct actggaccaa gcacacccaa accctgtgac 840
cccagtttga catttgatge tatcaccaca ctccgtggag aaatactttt ctttaaagac 900
aggtacttct ggagaaggca tcctcagcta caaagagtcg aaatgaattt tatttctcta 960

ttectggecat cecttccaac tggtatacag gctgcttatg aagattttga cagagacctce 1020
attttcctat ttaaaggcaa ccaatactgg gctctgagtg gctatgatat tcetgcaaggt 1080
tatcccaagg atatatcaaa ctatggcttce cccagcageg tccaagcaat tgacgcagcet 1140
gttttctaca gaagtaaaac atacttcttt gtaaatgacc aattctggag atatgataac 1200
caaagacaat tcatggagcc aggttatccc aaaagcatat caggtgcctt tccaggaata 1260
gagagtaaag ttgatgcagt tttccagcaa gaacatttcect tceccatgtett cagtggacca 1320
agatattacg catttgatct tattgctcag agagttacca gagttgcaag aggcaataaa 1380
tggcttaact gtagatatgg ctga 1404
<210> SEQ ID NO 110

<211> LENGTH: 2124

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: MMP9

<310> PATENT DOCUMENT NUMBER: XM009491

<400> SEQUENCE: 110

atgagcctet ggcageccct ggtectggtg ctectggtge tgggetgetyg ctttgetgece 60
cccagacage gccagtcecac ccttgtgete ttecctggag acctgagaac caatctcacce 120
gacaggcagce tggcagagga atacctgtac cgctatggtt acactcegggt ggcagagatg 180
cgtggagagt cgaaatctet ggggectgeg ctgectgette tecagaagca actgtccctg 240
ccegagaceg gtgagetgga tagegecacyg ctgaaggeca tgcgaaccce acggtgeggg 300
gtcccagace tgggcagatt ccaaaccttt gagggcgacce tcaagtggca ccaccacaac 360
atcacctatt ggatccaaaa ctactcggaa gacttgecge gggeggtgat tgacgacgece 420
tttgccegeg ccttegeact gtggagegeg gtgacgecge tcaccttcac tcegegtgtac 480

agccgggacyg cagacatcgt catccagttt ggtgtegegg agcacggaga cgggtatccce 540
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ttecgacggga aggacgggct cctggcacac gectttecte ctggeccegyg cattcaggga 600
gacgcccatt tcgacgatga cgagttgtgg tccctgggca agggcegtegt ggttccaact 660
cggtttggaa acgcagatgg cgcggectge cacttcecect tcatcttega gggecgetcee 720
tactctgect gcaccaccga cggtcgetee gacggcettge cetggtgcag taccacggece 780
aactacgaca ccgacgaccg gtttggette tgecccageg agagactcta cacccaggac 840
ggcaatgctyg atgggaaacc ctgccagttt ccattcatct tccaaggceca atcctactec 900
gectgcacca cggacggteg ctcecgacgge taccgetggt gegccaccac cgcecaactac 960
gaccgggaca agctcttcecgg cttetgeceg acccgagctg actcgacggt gatggggggce 1020
aactcggcegg gggagctgtyg cgtcecttecce ttcactttece tgggtaagga gtactcgacce 1080
tgtaccagcg agggccgegg agatgggcge ctetggtgeg ctaccaccte gaactttgac 1140
agcgacaaga agtggggctt ctgcccggac caaggataca gtttgttcet cgtggceggeg 1200
catgagttcg gccacgcget gggcttagat cattcecctcag tgccggaggce getcatgtac 1260
cctatgtacc gettcactga ggggcecccce ttgcataagg acgacgtgaa tggcatccgg 1320
cacctetatg gtectegece tgaacctgag ccacggecte caaccaccac cacaccgcag 1380
cccacggete ccccgacggt ctgccccacce ggaccccceca ctgtecacce ctcagagcege 1440
cccacagetyg gccccacagg tccccectca getggcecceca caggtcccecee cactgetgge 1500
ccttectacgg ccactactgt gectttgagt ccggtggacg atgcctgcaa cgtgaacatce 1560
ttcgacgcca tcgcggagat tgggaaccag ctgtatttgt tcaaggatgg gaagtactgg 1620
cgattctectg agggcagggg gagccggcecg cagggcccect tecttatcge cgacaagtgg 1680
ccegegetge ceccgcaaget ggactceggte tttgaggage ggctctccaa gaagetttte 1740
ttettetetg ggcgecaggt gtgggtgtac acaggcgegt cggtgctggg ccecgaggegt 1800
ctggacaagce tgggectggg agccgacgtg geccaggtga ceggggecct ccggagtgge 1860
agggggaaga tgctgctgtt cagcgggcgg cgcctctgga ggttcgacgt gaaggcgcag 1920
atggtggatc cccggagegce cagcgaggtg gaccggatgt tcccecggggt gectttggac 1980
acgcacgacg tcttccagta ccgagagaaa gcctatttet geccaggaccg cttctactgg 2040
cgcgtgagtt cccggagtga gttgaaccag gtggaccaag tgggctacgt gacctatgac 2100
atcctgcagt geccctgagga ctag 2124
<210> SEQ ID NO 111
<211> LENGTH: 2019
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC alpha
<310> PATENT DOCUMENT NUMBER: NM002737
<400> SEQUENCE: 111
atggctgacg tttteceggg caacgactcee acggegtete aggacgtgge caaccgette 60
geecgcaaag gggcgetgag gcagaagaac gtgcacgagg tgaaggacca caaattcatce 120
gegegettet tcaagcagece caccttetge agccactgca ccgacttcat ctgggggttt 180
gggaaacaag gcttccagtg ccaagtttge tgttttgtgg tccacaagag gtgccatgaa 240
tttgttactt tttecttgtce gggtgcggat aagggacceyg acactgatga ccccaggagce 300
aagcacaagt tcaaaatcca cacttacgga agccccacct tcetgcgatca ctgtgggtca 360
ctgctetatg gacttatcca tcaagggatg aaatgtgaca cctgcgatat gaacgttcac 420
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aagcaatgcg tcatcaatgt ccccagecte tgeggaatgg atcacactga gaagaggggg 480
cggatttace taaaggctga ggttgctgat gaaaagctece atgtcacagt acgagatgca 540
aaaaatctaa tccctatgga tccaaacggg ctttcagate cttatgtgaa gctgaaactt 600
attcctgate ccaagaatga aagcaagcaa aaaaccaaaa ccatccgcetce cacactaaat 660
ccgcagtgga atgagtectt tacattcaaa ttgaaacctt cagacaaaga ccgacgactg 720
tctgtagaaa tctgggactyg ggatcgaaca acaaggaatyg acttcatggyg atccctttee 780
tttggagttt cggagctgat gaagatgccg gecagtggat ggtacaagtt gcttaaccaa 840
gaagaaggtyg agtactacaa cgtacccatt ccggaagggg acgaggaagg aaacatggaa 900
ctcaggcaga aattcgagaa agccaaactt ggecctgetyg gcaacaaagt catcagtcce 960
tctgaagaca ggaaacaacc ttccaacaac cttgaccgag tgaaactcac ggacttcaat 1020
ttectecatgg tgttgggaaa ggggagtttt ggaaaggtga tgcttgccga caggaagggce 1080
acagaagaac tgtatgcaat caaaatcctg aagaaggatg tggtgattca ggatgatgac 1140
gtggagtgca ccatggtaga aaagcgagtc ttggccctgce ttgacaaacc ccecgttettg 1200
acgcagctgce actcctgett ccagacagtg gatcggetgt acttcgtcat ggaatatgtce 1260
aacggtgggg acctcatgta ccacattcag caagtaggaa aatttaagga accacaagca 1320
gtattctatg cggcagagat ttccatcgga ttgttcttte ttcataaaag aggaatcatt 1380
tatagggatc tgaagttaga taacgtcatg ttggattcag aaggacatat caaaattgct 1440
gactttggga tgtgcaagga acacatgatg gatggagtca cgaccaggac cttctgtggg 1500
actccagatt atatcgcccc agagataatc gcttatcage cgtatggaaa atctgtggac 1560
tggtgggcct atggcgtect gttgtatgaa atgcttgecg ggcagcecctece atttgatggt 1620
gaagatgaag acgagctatt tcagtctatc atggagcaca acgtttccta tccaaaatcce 1680
ttgtccaagg aggctgtttc tatctgcaaa ggactgatga ccaaacaccc agccaagcgg 1740
ctgggctgtg ggcctgaggyg ggagagggac gtgagagagce atgccttctt ccggaggatce 1800
gactgggaaa aactggagaa cagggagatc cagccaccat tcaagcccaa agtgtgtgge 1860
aaaggagcag agaactttga caagttcttc acacgaggac agcccgtctt aacaccacct 1920
gatcagctgg ttattgctaa catagaccag tctgattttg aagggttctc gtatgtcaac 1980
ccecagtttg tgcaccccat cttacagagt gcagtatga 2019
<210> SEQ ID NO 112
<211> LENGTH: 2022
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC beta
<310> PATENT DOCUMENT NUMBER: X07109
<400> SEQUENCE: 112
atggctgace cggetgeggg gecgecgeceg agegagggeyg aggagagcac cgtgegette 60
geeegcaaag gegecctceceg gcagaagaac gtgcatgagg tcaagaacca caaattcacce 120
geeegettet tcaagcagece caccttetge agccactgca ccgacttcat ctggggette 180
gggaagcagyg gattccagtg ccaagtttgce tgctttgtgg tgcacaageg gtgccatgaa 240
tttgtcacat tctectgecce tggcgctgac aagggtccag cctecgatga cccccgeage 300
aaacacaagt ttaagatcca cacgtactcc agecccacgt tttgtgacca ctgtgggtca 360
ctgctgtatg gactcatcca ccaggggatg aaatgtgaca cctgcatgat gaatgtgcac 420
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aagcgetgeg tgatgaatgt tcccagectyg tgtggcacgyg accacacgga gcgecgegge 480
cgcatctaca tccaggecca catcgacagg gacgtcectea ttgtectegt aagagatget 540
aaaaaccttg tacctatgga ccccaatgge ctgtcagate cctacgtaaa actgaaactg 600
attcccgate ccaaaagtga gagcaaacag aagaccaaaa ccatcaaatyg ctccctcaac 660
cctgagtgga atgagacatt tagatttcag ctgaaagaat cggacaaaga cagaagactg 720
tcagtagaga tttgggattg ggatttgacc agcaggaatyg acttcatggyg atctttgtce 780
tttgggattt ctgaacttca gaaggccagt gttgatgget ggtttaagtt actgagccag 840
gaggaaggcyg agtacttcaa tgtgectgtg ccaccagaag gaagtgaggce caatgaagaa 900
ctgcggcaga aatttgagag ggccaagatc agtcagggaa ccaaggtccce ggaagaaaag 960
acgaccaaca ctgtctccaa atttgacaac aatggcaaca gagaccggat gaaactgacce 1020
gattttaact tcctaatggt gctggggaaa ggcagctttyg gcaaggtcat gctttcagaa 1080
cgaaaaggca cagatgagct ctatgctgtg aagatcctga agaaggacgt tgtgatccaa 1140
gatgatgacg tggagtgcac tatggtggag aagcgggtgt tggccctgcece tgggaagecyg 1200
ccettectga ceccagcecteca ctectgette cagaccatgg accgectgta ctttgtgatg 1260
gagtacgtga atgggggcga cctcatgtat cacatccagce aagtcggceccg gttcaaggag 1320
ccecatgetg tattttacge tgcagaaatt gccatcggtce tgttcecttctt acagagtaag 1380
ggcatcattt accgtgacct aaaacttgac aacgtgatgc tcgattctga gggacacatc 1440
aagattgcecg attttggcat gtgtaaggaa aacatctggg atggggtgac aaccaagaca 1500
ttetgtggca ctccagacta catcgcccce gagataattg cttatcagece ctatgggaag 1560
tcegtggatt ggtgggcatt tggagtcecctg ctgtatgaaa tgttggctgg gcaggcaccce 1620
tttgaagggg aggatgaaga tgaactcttc caatccatca tggaacacaa cgtagcctat 1680
cccaagtcta tgtccaagga agctgtggcce atctgcaaag ggctgatgac caaacaccca 1740
ggcaaacgtc tgggttgtgg acctgaaggc gaacgtgata tcaaagagca tgcattttte 1800
cggtatattg attgggagaa acttgaacgc aaagagatcc agccccecctta taagccaaaa 1860
gcttgtggge gaaatgctga aaacttcgac cgatttttca cccgccatcce accagtecta 1920
acacctceccecg accaggaagt catcaggaat attgaccaat cagaattcga aggattttcce 1980
tttgttaact ctgaattttt aaaacccgaa gtcaagagct aa 2022
<210> SEQ ID NO 113
<211> LENGTH: 2031
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC delta
<310> PATENT DOCUMENT NUMBER: NM006254
<400> SEQUENCE: 113
atggcgeegt tcctgegeat cgecttcaac tectatgage tgggctccect gcaggecgag 60
gacgaggcga accagccctt ctgtgecegtg aagatgaagg aggcgctcag cacagagegt 120
gggaaaacac tggtgcagaa gaagccgacce atgtatcctg agtggaagtc gacgttcgat 180
geecacatet atgaggggeg cgtcatccag attgtgetaa tgcgggcage agaggagceca 240
gtgtctgagyg tgaccgtggg tgtgteggtg ctggccgage getgcaagaa gaacaatgge 300
aaggctgagt tctggetgga cctgcagect caggccaagyg tgttgatgte tgttcagtat 360
ttectggagg acgtggattg caaacaatct atgegcagtyg aggacgaggce caagttccca 420
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acgatgaacc gccgeggage catcaaacag gccaaaatcce actacatcaa gaaccatgag 480
tttatcgcca ccttetttgg gcaacccace ttetgttetyg tgtgcaaaga ctttgtetgg 540
ggcctcaaca agcaaggcta caaatgcagg caatgtaacg ctgccatcca caagaaatgce 600
atcgacaaga tcatcggcag atgcactgge accgeggceca acagccggga cactatatte 660
cagaaagaac gcttcaacat cgacatgccg caccgcttca aggttcacaa ctacatgage 720
cccaccttet gtgaccactg cggcagectyg ctetggggac tggtgaagca gggattaaag 780
tgtgaagact gcggcatgaa tgtgcaccat aaatgccggg agaaggtgge caacctctge 840
ggcatcaacc agaagctttt ggctgaggcce ttgaaccaag tcacccagag agectccegg 900
agatcagact cagcctectce agagectgtt gggatatate agggtttega gaagaagacce 960
ggagttgctyg gggaggacat gcaagacaac agtgggacct acggcaagat ctgggagggce 1020
agcagcaagt gcaacatcaa caacttcatc ttccacaagg tcctgggcaa aggcagcttce 1080
gggaaggtgc tgcttggaga gctgaagggce agaggagagt actctgccat caaggccectce 1140
aagaaggatg tggtcctgat cgacgacgac gtggagtgca ccatggttga gaagcgggtg 1200
ctgacacttg ccgcagagaa tccctttcte acccacctca tectgcacctt ccagaccaag 1260
gaccacctgt tcectttgtgat ggagttcctc aacggggggg acctgatgta ccacatccag 1320
gacaaaggcc gctttgaact ctaccgtgcec acgttttatg ccgctgagat aatgtgtgga 1380
ctgcagtttc tacacagcaa gggcatcatt tacagggacc tcaaactgga caatgtgctg 1440
ttggaccggg atggccacat caagattgcce gactttggga tgtgcaaaga gaacatattce 1500
ggggagagcc gggccagcac cttetgegge acccctgact atatcgecccce tgagatcecta 1560
cagggcctga agtacacatt ctcectgtggac tggtggtett teggggtcct tetgtacgag 1620
atgctcattg gccagtcecee cttceccatggt gatgatgagg atgaactctt cgagtccatce 1680
cgtgtggaca cgccacatta tccccecgetgg atcaccaagg agtccaagga catcctggag 1740
aagctetttyg aaagggaacc aaccaagagg ctgggaatga cgggaaacat caaaatccac 1800
ccettettca agaccataaa ctggactctg ctggaaaagce ggaggttgga gccaccctte 1860
aggcccaaag tgaagtcacc cagagactac agtaactttg accaggagtt cctgaacgag 1920
aaggcgcgcece tctcectacag cgacaagaac ctcatcgact ccatggacca gtcectgcatte 1980
gctggettet cctttgtgaa ccccaaattc gagcacctec tggaagattg a 2031
<210> SEQ ID NO 114
<211> LENGTH: 2049
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC eta
<310> PATENT DOCUMENT NUMBER: NM006255
<400> SEQUENCE: 114
atgtecgtcetyg gcaccatgaa gttcaatgge tatttgaggyg tcecgcategyg tgaggcagtyg 60
gggctgcage ccaccecgetyg gtcectgege cactcegetcet tcaagaaggg ccaccagetg 120
ctggacccct atctgacggt gagcgtggac caggtgcgeg tgggccagac cagcaccaag 180
cagaagacca acaaacccac gtacaacgag gagttttgeg ctaacgtcac cgacggcgge 240
cacctecgagt tggeegtett ccacgagacce ceectggget acgacttegt ggccaactge 300
accctgcagt tccaggagcet cgtceggeacg accggcegect cggacacctt cgagggttgg 360
gtggatcteg agccagaggg gaaagtattt gtggtaataa cccttaccgg gagtttcact 420
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gaagctacte tccagagaga ccggatcttce aaacatttta ccaggaagcg ccaaaggget 480
atgcgaaggce gagtccacca gatcaatgga cacaagttca tggccacgta tctgaggcag 540
cccacctact gctctcactg cagggagttt atctggggag tgtttgggaa acagggttat 600
cagtgccaag tgtgcacctg tgtcgtecat aaacgctgec atcatctaat tgttacagece 660
tgtacttgcce aaaacaatat taacaaagtg gattcaaaga ttgcagaaca gaggttcggg 720
atcaacatcce cacacaagtt cagcatccac aactacaaag tgccaacatt ctgcgatcac 780
tgtggctcac tgctetgggyg aataatgecga caaggactte agtgtaaaat atgtaaaatg 840
aatgtgcata ttcgatgtca agcgaacgtg geccctaact gtggggtaaa tgcggtggaa 900
cttgccaaga ccctggcagg gatgggtete caacccggaa atatttctece aacctcgaaa 960
ctegttteca gatcgaccct aagacgacag ggaaaggaga gcagcaaaga aggaaatggg 1020
attggggtta attcttccaa ccgacttggt atcgacaact ttgagttcat ccgagtgttg 1080
gggaagggga gttttgggaa ggtgatgctt gcaagagtaa aagaaacagg agacctctat 1140
gctgtgaagyg tgctgaagaa ggacgtgatt ctgctggatg atgatgtgga atgcaccatg 1200
accgagaaaa ggatcctgte tectggcccge aatcaccect tectcactca gttgttetge 1260
tgctttcaga cccccgateg tetgtttttt gtgatggagt ttgtgaatgg gggtgacttg 1320
atgttccaca ttcagaagtc tecgtcegtttt gatgaagcac gagctcgctt ctatgctgceca 1380
gaaatcattt cggctctcat gttcecctceccat gataaaggaa tcatctatag agatctgaaa 1440
ctggacaatg tcctgttgga ccacgagggt cactgtaaac tggcagactt cggaatgtgce 1500
aaggagggga tttgcaatgg tgtcaccacg gccacattct gtggcacgcce agactatatc 1560
gcteccagaga tcecctceccagga aatgctgtac gggcctgcag tagactggtg ggcaatgggce 1620
gtgttgctcet atgagatgct ctgtggtcac gecgcecttttyg aggcagagaa tgaagatgac 1680
ctctttgagg ccatactgaa tgatgaggtg gtctacccta cctggctceca tgaagatgcece 1740
acagggatcc taaaatcttt catgaccaag aaccccacca tgcgecttggg cagcectgact 1800
cagggaggcg agcacgccat cttgagacat ccttttttta aggaaatcga ctgggcccag 1860
ctgaaccatc gccaaataga accgcecttte agacccagaa tcaaatcccg agaagatgtce 1920
agtaattttg accctgactt cataaaggaa gagccagttt taactccaat tgatgaggga 1980
catcttccaa tgattaacca ggatgagttt agaaactttt cctatgtgtce tccagaattg 2040
caaccatag 2049
<210> SEQ ID NO 115
<211> LENGTH: 948
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC epsilon
<310> PATENT DOCUMENT NUMBER: XM002370
<400> SEQUENCE: 115
atgttggcag aactcaaggg caaagatgaa gtatatgctyg tgaaggtctt aaagaaggac 60
gtecatcctte aggatgatga cgtggactgce acaatgacag agaagaggat tttggctcetg 120
gcacggaaac acccgtacct tacccaactc tactgetget tcecagaccaa ggaccgecte 180
tttttegtca tggaatatgt aaatggtgga gacctcatgt ttcagattca gcgctcccga 240
aaattcgacg agcctegttce acggttctat getgcagagyg tcacatcgge cctcatgtte 300
ctccaccage atggagtcat ctacagggat ttgaaactgg acaacatcct tctggatgca 360
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gaaggtcact gcaagctgge tgacttcggg atgtgcaagg aagggattct gaatggtgtg 420
acgaccacca cgttctgtgg gactcctgac tacatagete ctgagatcct gcaggagttg 480
gagtatggee ccteecgtgga ctggtgggcece ctgggggtge tgatgtacga gatgatgget 540
ggacagccte cctttgagge cgacaatgag gacgacctat ttgagtccat cctcecatgac 600
gacgtgcetgt acccagtctg gctcagcaag gaggctgtca geatcttgaa agetttcatg 660
acgaagaatc cccacaagcg cctgggetgt gtggcatege agaatggega ggacgcecate 720
aagcagcacc cattcttcaa agagattgac tgggtgctece tggagcagaa gaagatcaag 780
ccacccttceca aaccacgcat taaaaccaaa agagacgtca ataattttga ccaagacttt 840
acccgggaag agccggtact cacccttgtg gacgaagcaa ttgtaaagca gatcaaccag 900
gaggaattca aaggtttctc ctactttggt gaagacctga tgccctga 948
<210> SEQ ID NO 116
<211> LENGTH: 1764
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC iota
<310> PATENT DOCUMENT NUMBER: NM002740
<400> SEQUENCE: 116
atgtcccaca cggtegecagg cggcggcage ggggaccatt cccaccaggt ccgggtgaaa 60
gectactace geggggatat catgataaca cattttgaac cttccatcte ctttgaggge 120
ctttgcaatg aggttcgaga catgtgttcet tttgacaacyg aacagctctt caccatgaaa 180
tggatagatg aggaaggaga cccgtgtaca gtatcatcte agttggagtt agaagaagcce 240
tttagacttt atgagctaaa caaggattct gaactcttga ttcatgtgtt cccttgtgta 300
ccagaacgte ctgggatgcce ttgtccagga gaagataaat ccatctaccyg tagaggtgca 360
cgecgetgga gaaagettta ttgtgccaat ggecacactt tcecaagccaa gegtttcaac 420
aggcgtgete actgtgecat ctgcacagac cgaatatggg gacttggacyg ccaaggatat 480
aagtgcatca actgcaaact cttggttcat aagaagtgcc ataaactcgt cacaattgaa 540
tgtgggcegge attctttgcce acaggaacca gtgatgccca tggatcagtce atccatgcat 600
tctgaccatyg cacagacagt aattccatat aatccttcaa gtcatgagag tttggatcaa 660
gttggtgaag aaaaagaggc aatgaacacc agggaaagtg gcaaagcttc atccagtcta 720
ggtecttcagyg attttgattt gctccgggta ataggaagag gaagttatgce caaagtactg 780
ttggttcgat taaaaaaaac agatcgtatt tatgcaatga aagttgtgaa aaaagagctt 840
gttaatgatyg atgaggatat tgattgggta cagacagaga agcatgtgtt tgagcaggca 900
tccaatcate ctttecttgt tgggctgeat tettgcttte agacagaaag cagattgtte 960
tttgttatag agtatgtaaa tggaggagac ctaatgtttc atatgcagcg acaaagaaaa 1020
cttcctgaag aacatgccag attttactct gcagaaatca gtctagcatt aaattatctt 1080
catgagcgag ggataattta tagagatttg aaactggaca atgtattact ggactctgaa 1140
ggccacatta aactcactga ctacggcatg tgtaaggaag gattacggcc aggagataca 1200
accagcactt tctgtggtac tcctaattac attgctectg aaattttaag aggagaagat 1260
tatggtttca gtgttgactg gtgggctctt ggagtgctca tgtttgagat gatggcagga 1320
aggtctceccat ttgatattgt tgggagctce gataaccctg accagaacac agaggattat 1380
ctctteccaag ttattttgga aaaacaaatt cgcataccac gttctctgte tgtaaaagcet 1440
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gcaagtgttc tgaagagttt tcttaataag gaccctaagg aacgattggg ttgtcatcect 1500
caaacaggat ttgctgatat tcagggacac ccgttcttcecce gaaatgttga ttgggatatg 1560
atggagcaaa aacaggtggt acctcccttt aaaccaaata tttctgggga atttggtttg 1620
gacaactttg attctcagtt tactaatgaa cctgtccage tcactccaga tgacgatgac 1680
attgtgagga agattgatca gtctgaattt gaaggttttg agtatatcaa tcctcttttg 1740
atgtctgcag aagaatgtgt ctga 1764
<210> SEQ ID NO 117
<211> LENGTH: 2451
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC mu
<310> PATENT DOCUMENT NUMBER: XM007234
<400> SEQUENCE: 117
atgtatgata agatcctgct ttttcgecat gaccctacct ctgaaaacat ccttcagetg 60
gtgaaagcgyg ccagtgatat ccaggaaggc gatcttattg aagtggtcett gtcagcettec 120
gecacctttyg aagactttca gattecgtcece cacgctetet ttgttcattce atacagaget 180
ccagetttet gtgatcactg tggagaaatg ctgtggggge tggtacgtca aggtcttaaa 240
tgtgaagggt gtggtctgaa ttaccataag agatgtgcat ttaaaatacc caacaattge 300
agcggtgtga ggcggagaag gctctcaaac gtttccectea ctggggtcag caccatccge 360
acatcatctg ctgaactctc tacaagtgcec cctgatgage ccecttetgea aaaatcacca 420
tcagagtcegt ttattggtcg agagaagagg tcaaattcte aatcatacat tggacgacca 480
attcaccttg acaagatttt gatgtctaaa gttaaagtgce cgcacacatt tgtcatccac 540
tcctacacce ggcccacagt gtgccagtac tgcaagaage ttctgaaggyg gettttcagg 600
cagggcttge agtgcaaaga ttgcagattc aactgccata aacgttgtge accgaaagta 660
ccaaacaact gccttggcga agtgaccatt aatggagatt tgcttagecce tggggcagag 720
tctgatgtgg tcatggaaga agggagtgat gacaatgata gtgaaaggaa cagtgggcte 780
atggatgata tggaagaagc aatggtccaa gatgcagaga tggcaatggce agagtgccag 840
aacgacagtg gcgagatgca agatccagac ccagaccacyg aggacgccaa cagaaccate 900
agtccatcaa caagcaacaa tatcccactc atgagggtag tgcagtctgt caaacacacg 960
aagaggaaaa gcagcacagt catgaaagaa ggatggatgg tccactacac cagcaaggac 1020
acgctgcgga aacggcacta ttggagattg gatagcaaat gtattaccct ctttcagaat 1080
gacacaggaa gcaggtacta caaggaaatt cctttatctg aaattttgtc tctggaacca 1140
gtaaaaactt cagctttaat tcctaatggg gccaatcctce attgtttcga aatcactacg 1200
gcaaatgtag tgtattatgt gggagaaaat gtggtcaatc cttccagccc atcaccaaat 1260
aacagtgttc tcaccagtgg cgttggtgca gatgtggcca ggatgtggga gatagccatc 1320
cagcatgccce ttatgccegt cattcccaag ggctectecg tgggtacagg aaccaacttg 1380
cacagagata tctctgtgag tatttcagta tcaaattgcc agattcaaga aaatgtggac 1440
atcagcacag tatatcagat ttttcctgat gaagtactgg gttctggaca gtttggaatt 1500
gtttatggag gaaaacatcg taaaacagga agagatgtag ctattaaaat cattgacaaa 1560
ttacgatttc caacaaaaca agaaagccag cttcgtaatg aggttgcaat tctacagaac 1620
cttcatcacc ctggtgttgt aaatttggag tgtatgtttg agacgcctga aagagtgttt 1680
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gttgttatgg aaaaactcca tggagacatg ctggaaatga tcttgtcaag tgaaaagggc 1740
aggttgccag agcacataac gaagttttta attactcaga tactcgtggce tttgcggcac 1800
cttcatttta aaaatatcgt tcactgtgac ctcaaaccag aaaatgtgtt gctagcctca 1860
gctgatccett ttectcaggt gaaactttgt gattttggtt ttgcccggat cattggagag 1920
aagtctttce ggaggtcagt ggtgggtacce cccgcttacce tggctcecctga ggtcctaagg 1980
aacaagggct acaatcgctce tctagacatg tggtctgttg gggtcatcat ctatgtaagce 2040
ctaagcggca cattcccatt taatgaagat gaagacatac acgaccaaat tcagaatgca 2100
gctttcatgt atccaccaaa tcectggaag gaaatatctce atgaagccat tgatcttatce 2160
aacaatttgc tgcaagtaaa aatgagaaag cgctacagtg tggataagac cttgagccac 2220
ccttggctac aggactatca gacctggtta gatttgcgag agctggaatg caaaatcggg 2280
gagcgctaca tcacccatga aagtgatgac ctgaggtggg agaagtatgc aggcgagcag 2340
gggctgcagt accccacaca cctgatcaat ccaagtgcta gccacagtga cactcctgag 2400
actgaagaaa cagaaatgaa agccctcggt gagcgtgtca gcatcctatg a 2451
<210> SEQ ID NO 118

<211> LENGTH: 2673

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: PKC nu

<310> PATENT DOCUMENT NUMBER: NM005813

<400> SEQUENCE: 118

atgtctgcaa ataattcccce tccatcagec cagaagtcetyg tattacccac agctattcect 60
getgtgette cagetgette tccgtgttca agtcectaaga cgggactctce tgeccgacte 120
tctaatggaa gcttcagtge accatcactce accaactcca gaggctcagt gcatacagtt 180
tcatttctac tgcaaattgg cctcacacgg gagagtgtta ccattgaagce ccaggaactg 240
tctttatetg ctgtcaagga tettgtgtge tccatagttt atcaaaagtt tccagagtgt 300
ggattctttyg gcatgtatga caaaattctt ctectttegece atgacatgaa ctcagaaaac 360
attttgcage tgattacctc agcagatgaa atacatgaag gagacctagt ggaagtggtt 420
ctttecagett tagccacagt agaagacttce cagattcegte cacatactct ctatgtacat 480
tcttacaaag ctcctacttt ctgtgattac tgtggtgaga tgctgtgggyg attggtacgt 540
caaggactga aatgtgaagg ctgtggatta aattaccata aacgatgtgc cttcaagatt 600
ccaaataact gtagtggagt aagaaagaga cgtctgtcaa atgtatcttt accaggacce 660
ggectetecayg tteccaagace cctacagect gaatatgtag cectteccag tgaagagtca 720
catgtccace aggaaccaag taagagaatt ccttecttgga gtggtcegecce aatctggatg 780
gaaaagatgyg taatgtgcag agtgaaagtt ccacacacat ttgctgttca ctcttacacc 840
cgtcecacga tatgtcagta ctgcaagegg ttactgaaag gectettteg ccaaggaatg 900
cagtgtaaag attgcaaatt caactgccat aaacgctgtyg catcaaaagt accaagagac 960

tgccttggag aggttacttt caatggagaa ccttccagtc tgggaacaga tacagatata 1020

ccaatggata ttgacaataa tgacataaat agtgatagta gtcggggttt ggatgacaca 1080

gaagagccat cacccccaga agataagatg ttcttettgg atccatctga tctecgatgtg 1140

gaaagagatg aagaagccgt taaaacaatc agtccatcaa caagcaataa tattccgcta 1200

atgagggttyg tacaatccat caagcacaca aagaggaaga gcagcacaat ggtgaaggaa 1260
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gggtggatgg tccattacac cagcagggat aacctgagaa agaggcatta ttggagactt 1320
gacagcaaat gtctaacatt atttcagaat gaatctggat caaagtatta taaggaaatt 1380
ccactttcag aaattctcecg catatcttca ccacgagatt tcacaaacat ttcacaaggc 1440
agcaatccac actgttttga aatcattact gatactatgg tatacttcgt tggtgagaac 1500
aatggggaca gctctcataa tecctgttcectt gctgccactg gagttggact tgatgtagca 1560
cagagctggg aaaaagcaat tcgccaagcce ctcatgectg ttactcctca agcaagtgtt 1620
tgcacttcte cagggcaagg gaaagatcac aaagatttgt ctacaagtat ctctgtatct 1680
aattgtcaga ttcaggagaa tgtggatatc agtactgttt accagatctt tgcagatgag 1740
gtgcttggtt caggccagtt tggcatcgtt tatggaggaa aacatagaaa gactgggagg 1800
gatgtggcta ttaaagtaat tgataagatg agattcccca caaaacaaga aagtcaactc 1860
cgtaatgaag tggctatttt acagaatttg caccatcctg ggattgtaaa cctggaatgt 1920
atgtttgaaa ccccagaacg agtctttgta gtaatggaaa agctgcatgg agatatgttg 1980
gaaatgattc tatccagtga gaaaagtcgg cttccagaac gaattactaa attcatggtce 2040
acacagatac ttgttgcttt gaggaatctg cattttaaga atattgtgca ctgtgattta 2100
aagccagaaa atgtgctgcet tgcatcagca gagccatttce ctcaggtgaa gcectgtgtgac 2160
tttggatttg cacgcatcat tggtgaaaag tcattcagga gatctgtggt aggaactcca 2220
gcatacttag cccctgaagt tctecggage aaaggttaca accgttceccecct agatatgtgg 2280
tcagtgggag ttatcatcta tgtgagcctc agtggcacat ttccttttaa tgaggatgaa 2340
gatataaatg accaaatcca aaatgctgca tttatgtacc caccaaatcc atggagagaa 2400
atttctggtg aagcaattga tctgataaac aatctgcttc aagtgaagat gagaaaacgt 2460
tacagtgttg acaaatctct tagtcatcce tggctacagg actatcagac ttggcttgac 2520
cttagagaat ttgaaactcg cattggagaa cgttacatta cacatgaaag tgatgatgct 2580
cgctgggaaa tacatgcata cacacataac cttgtatacc caaagcactt cattatggcet 2640
cctaatccag atgatatgga agaagatcct taa 2673
<210> SEQ ID NO 119
<211> LENGTH: 2121
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC tau
<310> PATENT DOCUMENT NUMBER: NM006257
<400> SEQUENCE: 119
atgtcgccat ttctteggat tggcettgtee aactttgact gegggtcectyg ccagtettgt 60
cagggcgagg ctgttaaccce ttactgtget gtgctcegteca aagagtatgt cgaatcagag 120
aacgggcaga tgtatatcca gaaaaagcect accatgtacce caccctggga cagcactttt 180
gatgcccata tcaacaaggg aagagtcatg cagatcattg tgaaaggcaa aaacgtggac 240
ctcatctetyg aaaccaccgt ggagctctac tegetggetyg agaggtgcag gaagaacaac 300
gggaagacag aaatatggtt agagctgaaa cctcaaggcc gaatgctaat gaatgcaaga 360
tactttctgg aaatgagtga cacaaaggac atgaatgaat ttgagacgga aggcttettt 420
getttgcate agegecgggg tgccatcaag caggcaaagg tccaccacgt caagtgccac 480
gagttcactyg ccaccttctt cccacagccce acattttget ctgtctgeca cgagtttgte 540
tggggcctga acaaacaggg ctaccagtgc cgacaatgca atgcagcaat tcacaagaag 600
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tgtattgata aagttatagc aaagtgcaca ggatcagcta tcaatagccyg agaaaccatg 660
ttccacaagg agagattcaa aattgacatg ccacacagat ttaaagtcta caattacaag 720
agccegacct tctgtgaaca ctgtgggace ctgetgtggyg gactggcacyg gcaaggacte 780
aagtgtgatg catgtggcat gaatgtgcat catagatgec agacaaaggt ggccaacctt 840
tgtggcataa accagaagct aatggctgaa gegetggeca tgattgagag cactcaacag 900
gctegetget taagagatac tgaacagatc ttcagagaag gtccggttga aattggtetce 960
ccatgctcca tcaaaaatga agcaaggcecg ccatgtttac cgacaccggyg aaaaagagag 1020
cctcagggca tttectggga gtcecteegttg gatgaggtgg ataaaatgtg ccatcttceca 1080
gaacctgaac tgaacaaaga aagaccatct ctgcagatta aactaaaaat tgaggatttt 1140
atcttgcaca aaatgttggg gaaaggaagt tttggcaagg tcttcecctggce agaattcaag 1200
aaaaccaatc aatttttcgc aataaaggcc ttaaagaaag atgtggtctt gatggacgat 1260
gatgttgagt gcacgatggt agagaagaga gttctttcect tggecctggga gcatccgttt 1320
ctgacgcaca tgttttgtac attccagacc aaggaaaacc tcttttttgt gatggagtac 1380
ctcaacggag gggacttaat gtaccacatc caaagctgcc acaagttcga cctttceccaga 1440
gcgacgtttt atgctgctga aatcattectt ggtctgcagt tecttcattce caaaggaata 1500
gtctacaggg acctgaagct agataacatc ctgttagaca aagatggaca tatcaagatc 1560
gcggattttyg gaatgtgcaa ggagaacatg ttaggagatg ccaagacgaa taccttcectgt 1620
gggacacctg actacatcgce cccagagatc ttgctgggtc agaaatacaa ccactctgtg 1680
gactggtggt ccttcggggt tctectttat gaaatgctga ttggtcagtc gcectttecac 1740
gggcaggatg aggaggagct cttccactcc atccgcatgg acaatccctt ttacccacgg 1800
tggctggaga aggaagcaaa ggaccttctg gtgaagctct tecgtgcgaga acctgagaag 1860
aggctgggcg tgaggggaga catccgccag caccctttgt ttcgggagat caactgggag 1920
gaacttgaac ggaaggagat tgacccaccg ttccggccga aagtgaaatc accatttgac 1980
tgcagcaatt tcgacaaaga attcttaaac gagaagcccce ggctgtcatt tgccgacaga 2040
gcactgatca acagcatgga ccagaatatg ttcaggaact tttccttcat gaacccceggyg 2100
atggagcggce tgatatcctg a 2121
<210> SEQ ID NO 120
<211> LENGTH: 1779
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: PKC zeta
<310> PATENT DOCUMENT NUMBER: NM2744
<400> SEQUENCE: 120
atgcccagca ggaccgacce caagatggaa gggagceggeg gecgegtecyg cctcaaggeg 60
cattacgggg gggacatctt catcaccage gtggacgceeyg ccacgacctt cgaggagcete 120
tgtgaggaag tgagagacat gtgtcgtctg caccagcage acccgctcac cctcaagtgg 180
gtggacageyg aaggtgacce ttgcacggtg tectcececaga tggagetgga agaggcettte 240
cgectggece gtcagtgcag ggatgaagge ctcatcatte atgttttece gagcacccct 300
gagcagcectyg gectgecatyg tccgggagaa gacaaatcta tctaccgecg gggagccaga 360
agatggagga agctgtaccg tgccaacgge cacctcttece aagccaageyg ctttaacagg 420
agagcgtact gcggtcagtg cagcgagagg atatggggece tegegaggca aggctacagg 480
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tgcatcaact gcaaactgct ggtccataag cgctgccacyg gectegtece gctgacctge 540
aggaagcata tggattctgt catgccttee caagagcecte cagtagacga caagaacgag 600
gacgccgace ttecttcecga ggagacagat ggaattgett acatttecte atcccggaag 660
catgacagca ttaaagacga ctcggaggac cttaagccag ttatcgatgg gatggatgga 720
atcaaaatct ctcaggggct tgggctgcag gactttgacce taatcagagt catcgggcege 780
gggagctacyg ccaaggttct cctggtgegg ttgaagaaga atgaccaaat ttacgccatg 840
aaagtggtga agaaagagct ggtgcatgat gacgaggata ttgactgggt acagacagag 900
aagcacgtgt ttgagcaggc atccagcaac cecttectgg teggattaca ctectgette 960
cagacgacaa gtcggttgtt cctggtcatt gagtacgtca acggcgggga cctgatgttce 1020
cacatgcaga ggcagaggaa gctccctgag gagcacgcca ggttctacge ggccgagate 1080
tgcatcgecce tcaacttect gcacgagagg gggatcatct acagggacct gaagctggac 1140
aacgtcctee tggatgcgga cgggcacatce aagctcacag actacggcat gtgcaaggaa 1200
ggcetgggee ctggtgacac aacgagcact ttctgcggaa ccccgaatta catcgcceccce 1260
gaaatcctge ggggagagga gtacgggttc agcgtggact ggtgggcgcet gggagtectce 1320
atgtttgaga tgatggccgg gegctceccceg ttcgacatca tcaccgacaa cccggacatg 1380
aacacagagg actacctttt ccaagtgatc ctggagaagc ccatccggat cccccggtte 1440
ctgtcecgtca aagcctcecca tgttttaaaa ggatttttaa ataaggaccce caaagagagg 1500
ctecggetgece ggccacagac tggattttcet gacatcaagt cccacgegtt cttecgcagce 1560
atagactggg acttgctgga gaagaagcag gcgctcecte cattccagecce acagatcaca 1620
gacgactacg gtctggacaa ctttgacaca cagttcacca gcgagccecgt gcagctgacce 1680
ccagacgatg aggatgccat aaagaggatc gaccagtcag agttcgaagg ctttgagtat 1740
atcaacccat tattgctgtc caccgaggag tcggtgtga 1779
<210> SEQ ID NO 121
<211> LENGTH: 576
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:
<302> TITLE: VEGF
<310> PATENT DOCUMENT NUMBER: NMO003376
<400> SEQUENCE: 121
atgaacttte tgctgtettg ggtgcattgg agecttgect tgetgctceta cctecaccat 60
gecaagtggt cccaggctge acccatggca gaaggaggag ggcagaatca tcacgaagtg 120
gtgaagttca tggatgtcta tcagecgcage tactgccatce caatcgagac cctggtggac 180
atcttccagg agtaccctga tgagatcgag tacatctteca agecatcctyg tgtgeccctg 240
atgcgatgeg ggggetgetg caatgacgag ggectggagt gtgtgcccac tgaggagtce 300
aacatcacca tgcagattat gcggatcaaa cctcaccaag gccagcacat aggagagatg 360
agcttectac agcacaacaa atgtgaatgc agaccaaaga aagatagagc aagacaagaa 420
aatcecctgtg ggcecttgetce agagcggaga aagcatttgt ttgtacaaga tccgcagacg 480
tgtaaatgtt cctgcaaaaa cacagactcg cgttgcaagg cgaggcagcet tgagttaaac 540
gaacgtactt gcagatgtga caagccgagg cggtga 576

<210> SEQ ID NO 122
<211> LENGTH: 624
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<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: VEGF B

<310> PATENT DOCUMENT NUMBER: NM003377

<400> SEQUENCE: 122

atgagcecte tgcteegeeg cctgetgete gecgeactee tgcagetgge cccecgeccag
gecectgtet cccagectga tgcccctgge caccagagga aagtggtgtce atggatagat
gtgtatactc gcgctacctg ccagecccegyg gaggtggtgg tgcccttgac tgtggagetc
atgggcaccyg tggccaaaca gctggtgece agetgegtga ctgtgecageg ctgtggtgge
tgctgcecctyg acgatggect ggagtgtgtg cccactggge agcaccaagt ccggatgcag
atcctcatga tceggtacce gagcagtcag ctgggggaga tgtccctgga agaacacage
cagtgtgaat gcagacctaa aaaaaaggac agtgctgtga agccagacag ggctgccact
ccccaccace gtecccagece cegttetgtt cegggetggg actetgecce cggagcacece
tccccagetyg acatcaccca teccacteca gecccaggece ccetetgecca cgetgcacece

agcaccacca gcgcectgac ceccggacct geegecgeeg ctgecgacge cgcagettece

tcegttgeca agggegggge ttag

<210> SEQ ID NO 123

<211> LENGTH: 1260

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: VEGF C

<310> PATENT DOCUMENT NUMBER: NM005429

<400> SEQUENCE: 123

atgcacttge tgggettett ctetgtggeg tgttetetge tegecgetge getgetceceg
ggtcctegeg aggegeccge cgeegecgee gecttegagt ceggactega ccteteggac
geggageceg acgegggcega ggccacgget tatgcaagca aagatctgga ggageagtta
cggtetgtgt ccagtgtaga tgaactcatg actgtactet acccagaata ttggaaaatg
tacaagtgtc agctaaggaa aggaggctgg caacataaca gagaacaggce caacctcaac
tcaaggacag aagagactat aaaatttgct gcagcacatt ataatacaga gatcttgaaa
agtattgata atgagtggag aaagactcaa tgcatgeccac gggaggtgtg tatagatgtg
gggaaggagt ttggagtcgc gacaaacacc ttctttaaac ctecatgtgt gtecgtetac
agatgtgggg gttgctgcaa tagtgagggg ctgcagtgea tgaacaccag cacgagctac
ctcagcaaga cgttatttga aattacagtg cctctctete aaggccccaa accagtaaca
atcagttttyg ccaatcacac ttecctgecga tgcatgtcta aactggatgt ttacagacaa
gttcattcca ttattagacg ttcectgcca gcaacactac cacagtgtca ggcagegaac
aagacctgece ccaccaatta catgtggaat aatcacatet gecagatgect ggctcaggaa
gattttatgt tttcctegga tgctggagat gactcaacag atggattcca tgacatcetgt
ggaccaaaca aggagctgga tgaagagacc tgtcagtgtg tctgcagage ggggettegg
cctgecaget gtggacccca caaagaacta gacagaaact catgccagtg tgtctgtaaa
aacaaactct tccccageca atgtggggece aaccgagaat ttgatgaaaa cacatgccag

tgtgtatgta aaagaacctg ccccagaaat caacccctaa atcctggaaa atgtgectgt

gaatgtacag aaagtccaca gaaatgcttyg ttaaaaggaa agaagttcca ccaccaaaca

60

120

180

240

300

360

420

480

540

600

624

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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tgcagctgtt acagacggcc atgtacgaac cgccagaagg cttgtgagcce aggattttca 1200

tatagtgaag aagtgtgtcg ttgtgtccct tcatattgga aaagaccaca aatgagctaa 1260

<210> SEQ ID NO 124

<211> LENGTH: 1074

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: VEGF D

<310> PATENT DOCUMENT NUMBER: AJ000185

<400> SEQUENCE: 124

atattcaaaa tgtacagaga gtgggtagtg gtgaatgttt tcatgatgtt gtacgtccag 60
ctggtgcagyg gctccagtaa tgaacatgga ccagtgaage gatcatctca gtccacattg 120
gaacgatctyg aacagcagat cagggctget tctagtttgg aggaactact tcgaattact 180
cactctgagg actggaagcet gtggagatge aggctgagge tcaaaagttt taccagtatg 240
gactcteget cagcatccca teggtecact aggtttgegg caactttceta tgacattgaa 300
acactaaaag ttatagatga agaatggcaa agaactcagt gcagcectag agaaacgtgce 360
gtggaggtgg ccagtgagct ggggaagagt accaacacat tcttcaagec ccettgtgtg 420
aacgtgttce gatgtggtgg ctgttgcaat gaagagagec ttatctgtat gaacaccagce 480
acctcgtaca tttccaaaca getctttgag atatcagtge ctttgacate agtacctgaa 540
ttagtgcctyg ttaaagttge caatcataca ggttgtaagt gettgecaac ageccccecege 600
catccatact caattatcag aagatccate cagatcectg aagaagatcg ctgttcccat 660
tccaagaaac tctgtectat tgacatgeta tgggatagea acaaatgtaa atgtgttttg 720
caggaggaaa atccacttge tggaacagaa gaccactctce atctccagga accagctcte 780
tgtgggccac acatgatgtt tgacgaagat cgttgecgagt gtgtctgtaa aacaccatgt 840
cccaaagatce taatccagea ccccaaaaac tgcagttget ttgagtgcaa agaaagtcetg 900
gagacctgcet gccagaagca caagctattt cacccagaca cctgcagetyg tgaggacaga 960

tgccecttte ataccagacc atgtgcaagt ggcaaaacag catgtgcaaa gcattgccgce 1020

tttccaaagg agaaaagggc tgcccagggg ccccacagcce gaaagaatcce ttga 1074

<210> SEQ ID NO 125

<211> LENGTH: 1314

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: E2F

<310> PATENT DOCUMENT NUMBER: M96577

<400> SEQUENCE: 125

atggcettgyg ccggggeccee tgegggegge ccatgegege cggegetgga ggecctgete 60
ggggceggeyg cgetgegget getegactee tegcagateg tcatcatcte cgecgegeag 120
gacgccageg ccccgecgge teccaccgge ccegeggege cogocgeogyg ccectgegac 180
cctgacctge tgetettege cacaccgeag gegeccegge ccacacceag tgegecgegg 240
cecegegeteg gecgeccgee ggtgaagegg aggctggace tggaaactga ccatcagtac 300
ctggccgaga gcagtgggece agetegggge agaggecgece atccaggaaa aggtgtgaaa 360
tceceggggy agaagtcacg ctatgagace tcactgaatce tgaccaccaa gegettectg 420
gagctgetga gccactegge tgacggtgte gtcegacctga actgggetge cgaggtgetg 480

aaggtgcaga agcggcgeat ctatgacate accaacgtec ttgagggeat ccagetcatt 540
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gccaagaagt ccaagaacca
ggacggcttg aggggttgac
gaccacctga tgaatatctyg
cagcgectgyg cctacgtgac
atggttatgyg tgatcaaagc
aactttcaga tctcecttaa
gagaccgtag gtgggatcag
gagaacaggg ccactgactce
tcecectcacca cagatcccag
cggatgggca gcctgeggge
gactcgctcee tggagcatgt
agcctttece caccccacga
atcagagacc tcttegactg
<210> SEQ ID NO 126

<211> LENGTH: 166
<212> TYPE: DNA

catccagtygg

ccaggaccte

tactacgcag

gtgtcaggac

cecctectgag

gagcaaacaa

ccctgggaag

tgccaccata

ccagtceteta

tccegtggac

dcgggaggac

ggcectegac

tgactttggyg

ctgggcagec
cgacagctge
ctgegectge
cttegtagea
acccagetee
ggcecgateg
accccatece
gtgtcaccac
ctcagectygyg
gaggaccgece
ttcteeggee
taccactteg

gacctcacce

<213> ORGANISM: Human papillomavirus
<300> PUBLICATION INFORMATION:

<302> TITLE: EBER-1

<310> PATENT DOCUMENT NUMBER: Jo2078

<400> SEQUENCE: 126

acaccacagt gggcgtcgge

aggagagcga gcagcagcetg

tctecgagga cactgacage

ttgcagacce tgcagagcag

aagccgtgga ctetteggag

atgttttect gtgccctgag

aggaggtcac ttctgaggag

caccatcatc tcccecccectea

agcaagaacc gctgttgtee

tgtcceceget ggtggeggece

tccteectga ggagttcate

gectegagga gggegagggce

ccctggattt ctga

ggacctacge tgccctagag gttttgctag ggaggagacg tgtgtggetyg tagecacceg

tccegggtac aagteceggg tggtgaggac ggtgtetgtg gttgtettee cagactetge

tttcetgeegt ctteggtcaa gtaccagetg gtggtecgea tgtttt

<210> SEQ ID NO 127
<211> LENGTH: 172
<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<300> PUBLICATION INFORMATION:

<302> TITLE: EBER-2

<310> PATENT DOCUMENT NUMBER: J02078

<400> SEQUENCE: 127

ggacagcegt tgccctagtg gttteggaca caccgccaac gctcagtgeg gtgctaccga

cccgaggtca agtccegggg gaggagaaga gaggcettceece gectagagcea tttgcaagte

aggattctct aatcectetg ggagaagggt atteggettg tecgetattt tt

<210> SEQ ID NO 128
<211> LENGTH: 651
<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<300> PUBLICATION INFORMATION:

<302> TITLE: NS2

<310> PATENT DOCUMENT NUMBER: AJ238799

<400> SEQUENCE: 128

atggaccggyg agatggcage

accttgtcac cgcactataa

atcaccaggyg ccgaggcaca

cgcgatgeeyg tcatcctect

atcgtgcgga

getgttecte

cttgcaagtyg

cacgtgegeyg

ggcgcggttt

gctaggcetca

tggatcceee

atccacccag

tcgtaggtet gatactcttg

tatggtggtt acaatatttt

ccctcaacgt tecgggggggce

agctaatctt taccatcacc

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1314

60

120

166

60

120

172

60

120

180

240
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aaaatcttge

cegtactteg

gggggtcatt

tatgaccatc

gcagttgage

accgeggegt

atacatctgg

tcgecatact

tgcgegcaca

atgtccaaat

tcaccccact

cegtegtett

gtggggacat

gaccggcaga

<210> SEQ ID NO 129
<211> LENGTH: 161

<212> TYPE

: DNA
<213> ORGANISM: Hepatitis C virus

cggtecacte

cgggcteatt

ggctctcatyg

gegggactgg

ctctgatatg

catcttggge

cagccttgaa

<300> PUBLICATION INFORMATION:
<302> TITLE: NS4A
<310> PATENT DOCUMENT NUMBER: AJ238799

<400> SEQUENCE: 129

atggtgctce aggctggtat aaccaaagtg

cgtgcatgeca tgctggtgeg gaaggttget

aagttggcceg cactgacagg tacgtacgtt

geccacgegyg gectacgaga ccttgeggtyg

gagaccaagg ttatcacctg gggggcagac

ctgeccegtet cegeccgeayg ggggagggag

gggcaggggt ggcgactect ¢

gecacctgggt getggtagge ggagtectag cagetctgge cgegtattge ctgacaacag

gcagegtggt cattgtggge aggatcatct tgtccggaaa gecggecatce attcccgaca

gggaagtcct ttaccgggag ttcgatgaga tggaagagtg c

<210> SEQ ID NO 130
<211> LENGTH: 783

<212> TYPE

: DNA
<213> ORGANISM: Hepatitis C virus

<300> PUBLICATION INFORMATION:
<302> TITLE: NS4B
<310> PATENT DOCUMENT NUMBER: AJ238799

<400> SEQUENCE: 130

gectcacace

gcaatcgggt

tccaagtgge

atacaatatt

gcattcacag

ctggggggat

geeggeateg

ttggcaggtt

gagatgcect

ctagtegteg

getgtgcagt

acgcactatg

accatcactce

tge

tceccttacat

tgctgcaaac

ggaccctega

tagcaggett

cctctatcac

gggtggcege

ctggagcggc

atggagcagg

ccaccgagga

gggtegtgtg

ggatgaaccyg

tgcctgagag

agctgetgaa

<210> SEQ ID NO 131
<211> LENGTH: 1341

<212> TYPE

: DNA
<213> ORGANISM: Hepatitis C virus

cgaacaggga

agccaccaag

agccttetgg

gtccactety

cagccegete

ccaacttget

tgttggcage

ggtggcagge

cctggttaac

cgcagegata

getgatageg

cgacgetgea

gaggcttcac

<300> PUBLICATION INFORMATION:
<302> TITLE: NS5A
<310> PATENT DOCUMENT NUMBER: AJ238799

atgcagcteg ccgaacaatt caaacagaag

caagcggagg ctgctgetece cgtggtggaa

gcgaagcata tgtggaattt catcagcggyg

cctggecaace ccgegatage atcactgatg

accacccaac ataccctect gtttaacatc

ccteccageg ctgettetge tttegtagge

ataggccttyg ggaaggtget tgtggatatt

gegetegtgg cctttaaggt catgagcegge

ctactcecctyg ctatectete ceectggegec

ctgcgtegge acgtgggecc aggggagggyg

ttcgecttege ggggtaacca cgtcteccec

gcacgtgtca ctcagatcct ctctagtett

cagtggatca acgaggactg ctccacgeca

300

360

420

480

540

600

651

60

120

161

60

120

180

240

300

360

420

480

540

600

660

720

780

783
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<400> SEQUENCE: 131

tccggetegt ggctaagaga tgtttgggat tggatatgca cggtgttgac tgatttcaag 60
acctggctcc agtccaagct cctgccgcga ttgccgggag tccecttett ctcatgtcaa 120
cgtgggtaca agggagtctg gcggggcgac ggcatcatge aaaccacctyg cccatgtgga 180
gcacagatca ccggacatgt gaaaaacggt tccatgagga tcgtggggec taggacctgt 240
agtaacacgt ggcatggaac attccccatt aacgcgtaca ccacgggccce ctgcacgccc 300
tccceggege caaattattce tagggegcetg tggegggtgg ctgctgagga gtacgtggag 360
gttacgecggg tgggggattt ccactacgtg acgggcatga ccactgacaa cgtaaagtgc 420
cegtgtcagg tteccggccce cgaattctte acagaagtgg atggggtgeg gttgcacagg 480
tacgctccag cgtgcaaacc cctectacgg gaggaggtca cattcctggt cgggetcaat 540
caatacctgg ttgggtcaca gctcccatge gagcccgaac cggacgtagce agtgctcact 600
tccatgctca ccgaccccte ccacattacg gecggagacgg ctaagcgtag gctggccagg 660
ggatctccce cctecttgge cagctcatca gctagccage tgtctgegec ttecttgaag 720
gcaacatgca ctacccgtca tgactcccceg gacgctgacce tcatcgaggce caacctectg 780
tggcggcagg agatgggcgg gaacatcacc cgegtggagt cagaaaataa ggtagtaatt 840
ttggactctt tcgagccgct ccaagcggag gaggatgaga gggaagtatc cgttccggeg 900
gagatcctge ggaggtccag gaaattccct cgagcgatge ccatatggge acgcccggat 960

tacaacccte cactgttaga gtcctggaag gacccggact acgtccctece agtggtacac 1020
gggtgtccat tgccgectge caaggeccct ccgataccac ctecacggag gaagaggacyg 1080
gttgtcctgt cagaatctac cgtgtcttet gecttggegg agectcecgccac aaagacctte 1140
ggcagcteeyg aatcgtcegge cgtcgacage ggcacggcaa cggectctec tgaccagecce 1200
tcecgacgacg gcgacgceggg atccgacgtt gagtcecgtact cctcecatgece cecccecttgag 1260
ggggagccegg gggatcccga tctcagecgac gggtettggt ctaccgtaag cgaggaggct 1320
agtgaggacg tcgtctgectg ¢ 1341
<210> SEQ ID NO 132

<211> LENGTH: 1772

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<300> PUBLICATION INFORMATION:

<302> TITLE: NS5B

<310> PATENT DOCUMENT NUMBER: AJ238799

<400> SEQUENCE: 132

tcgatgtect acacatggac aggcgecctg atcacgecat gegetgegga ggaaaccaag 60
ctgcccatca atgcactgag caactctttg ctecgtcace acaacttggt ctatgctaca 120
acatctcgca gcgcaagect geggcagaag aaggtcacct ttgacagact gcaggtcectg 180
gacgaccact accgggacgt gctcaaggag atgaaggcga aggcgtccac agttaagget 240
aaacttctat ccgtggagga agectgtaag ctgacgecce cacattcegge cagatctaaa 300
tttggctatyg gggcaaagga cgtccggaac ctatccagea aggecgttaa ccacatccge 360
tcegtgtgga aggacttget ggaagacact gagacaccaa ttgacaccac catcatggca 420
aaaaatgagg ttttectgegt ccaaccagag aaggggggec gcaagecage tcegecttate 480
gtattcccag atttgggggt tegtgtgtge gagaaaatgg cectttacga tgtggtetec 540

acccteccte aggccegtgat gggetcettea tacggattece aatactctee tggacagegg 600
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gtegagttee tggtgaatge ctggaaagcg aagaaatgcc ctatgggett cgecatatgac 660
acccgetgtt ttgactcaac ggtcactgag aatgacatce gtgttgagga gtcaatctac 720
caatgttgtg acttggccce cgaagccaga caggccataa ggtegctcac agageggcett 780
tacatcgggg gcccectgac taattctaaa gggcagaact geggctatceg ccggtgecge 840
gcgageggty tactgacgac cagetgeggt aataccctca catgttactt gaaggccget 900
geggectgte gagetgcgaa gctcecaggac tgcacgatge tegtatgegg agacgacctt 960
gtegttatet gtgaaagcge ggggacccaa gaggacgagg cgagcectacg ggecttcacyg 1020
gaggctatga ctagatactc tgcccccect ggggacccgce ccaaaccaga atacgacttg 1080
gagttgataa catcatgctc ctccaatgtg tcagtcgcge acgatgcatc tggcaaaagg 1140
gtgtactatc tcacccgtga ccccaccacce ccecccttgege gggctgegtg ggagacagcet 1200
agacacactc cagtcaattc ctggctaggc aacatcatca tgtatgcgcc caccttgtgg 1260
gcaaggatga tcctgatgac tcatttcttce tccatcctte tagctcagga acaacttgaa 1320
aaagccctag attgtcagat ctacggggcce tgttactcecca ttgagccact tgacctacct 1380
cagatcattc aacgactcca tggccttage gcattttcac tccatagtta ctcectccaggt 1440
gagatcaata gggtggcttc atgcctcagg aaacttgggg taccgccctt gcgagtetgg 1500
agacatcggg ccagaagtgt ccgcgctagg ctactgteee agggggggayg ggctgecact 1560
tgtggcaagt acctcttcaa ctgggcagta aggaccaagc tcaaactcac tccaatcccg 1620
gctgegtece agttggattt atccagetgg ttcegttgctg gttacagegg gggagacata 1680
tatcacagcce tgtctcgtge ccgacceccge tggttcatgt ggtgecctact cctactttet 1740
gtaggggtag gcatctatct actccccaac cg 1772
<210> SEQ ID NO 133
<211> LENGTH: 1892
<212> TYPE: DNA
<213> ORGANISM: Hepatitis C virus
<300> PUBLICATION INFORMATION:
<302> TITLE: NS3
<310> PATENT DOCUMENT NUMBER: AJ238799
<400> SEQUENCE: 133
cgectattac ggcectactcece caacagacge gaggcctact tggcectgcatce atcactagece 60
tcacaggceg ggacaggaac caggtcgagg gggaggtceca agtggtctece accgcaacac 120
aatctttcect ggcgacctge gtcaatggeg tgtgttggac tgtctatcat ggtgecgget 180
caaagaccct tgccggecca aagggcccaa tcacccaaat gtacaccaat gtggaccagg 240
acctegtegg ctggcaagceg cccccegggg cgegttectt gacaccatge acctgeggea 300
gcteggaccet ttacttggte acgaggcatg ccgatgtcat teecggtgege cggeggggey 360
acagcagggg gagcctactce tcccccagge cegtcetecta cttgaaggge tettegggeg 420
gtecactget ctgecccteg gggcacgetg tgggcatcett tegggetgece gtgtgcacce 480
gaggggttyge gaaggcggtyg gactttgtac ccgtcgagtce tatggaaacc actatgceggt 540
cceeggtett cacggacaac tcgtccecte cggecgtace gcagacattce caggtggece 600
atctacacgce ccctactggt agcggcaaga gcactaaggt gecggetgeg tatgcagece 660
aagggtataa ggtgcttgtc ctgaaccegt cegtegecge caccctaggt ttceggggegt 720
atatgtctaa ggcacatggt atcgacccta acatcagaac cggggtaagyg accatcacca 780
cgggtgeccee catcacgtac tccacctatg geaagtttet tgccgacggt ggttgetcetg 840
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ggggcgecta tgacatcata atatgtgatg agtgccactc aactgactcg accactatcc 900
tgggcatcgg cacagtcctg gaccaagcgg agacggctgg agcgcgactc gtegtgetceg 960

ccaccgetac gectecggga tcggtcacceg tgecacatece aaacatcgag gaggtggcete 1020
tgtccagcac tggagaaatc cccttttatg gcaaagccat ccccatcgag accatcaagg 1080
gggggaggca cctcatttte tgccattcca agaagaaatg tgatgagctc gccgcgaagce 1140
tgtccggect cggactcaat getgtagcat attaccgggg ccttgatgta tcecgtcatac 1200
caactagcgg agacgtcatt gtcgtagcaa cggacgctct aatgacgggce tttaccggeg 1260
atttcgactc agtgatcgac tgcaatacat gtgtcaccca gacagtcgac ttcagcctgg 1320
acccgacctt caccattgag acgacgaccg tgccacaaga cgeggtgtca cgctegcage 1380
ggcgaggcag gactggtagg ggcaggatgg gcatttacag gtttgtgact ccaggagaac 1440
ggcecteggyg catgttcgat tcecteggtte tgtgcgagtyg ctatgacgceg ggcetgtgett 1500
ggtacgagct cacgcccgcee gagacctcag ttaggttgeg ggcttaccta aacacaccag 1560
ggttgccegt ctgccaggac catctggagt tcectgggagag cgtctttaca ggectcaccce 1620
acatagacgc ccatttcttg tcecccagacta agcaggcagg agacaacttce ccctacctgg 1680
tagcatacca ggctacggtg tgcgccaggg ctcaggctcecce acctceccatceg tgggaccaaa 1740
tgtggaagtg tctcatacgg ctaaagccta cgctgcacgg gccaacgccce ctgctgtata 1800
ggctgggagce cgttcaaaac gaggttacta ccacacaccc cataaccaaa tacatcatgg 1860
catgcatgtc ggctgacctg gaggtegtca cg 1892
<210> SEQ ID NO 134

<211> LENGTH: 822

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: stmn cell factor

<310> PATENT DOCUMENT NUMBER: M59964

<400> SEQUENCE: 134

atgaagaaga cacaaacttg gattctcact tgcatttatce ttcagctget cctatttaat 60
cctetegtea aaactgaagg gatctgecagg aatcgtgtga ctaataatgt aaaagacgte 120
actaaattgg tggcaaatct tccaaaagac tacatgataa ccctcaaata tgtccccggg 180
atggatgttt tgccaagtca ttgttggata agcgagatgg tagtacaatt gtcagacagce 240
ttgactgatc ttctggacaa gttttcaaat atttctgaag gcttgagtaa ttattccatce 300
atagacaaac ttgtgaatat agtcgatgac cttgtggagt gcgtcaaaga aaactcatct 360
aaggatctaa aaaaatcatt caagagccca gaacccagge tctttactece tgaagaatte 420
tttagaattt ttaatagatc cattgatgcc ttcaaggact ttgtagtggc atctgaaact 480
agtgattgtg tggtttcttc aacattaagt cctgagaaag attccagagt cagtgtcaca 540
aaaccattta tgttaccccce tgttgcagec agetccectta ggaatgacag cagtagcagt 600
aataggaagg ccaaaaatcc ccctggagac tcecagcectac actgggcage catggeattg 660
ccagcattgt tttctcttat aattggcttt gcttttggag ccttatactg gaagaagaga 720
cagccaagte ttacaagggc agttgaaaat atacaaatta atgaagagga taatgagata 780
agtatgttgc aagagaaaga gagagagttt caagaagtgt aa 822

<210> SEQ ID NO 135
<211> LENGTH: 483
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<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: TGFalpha

<310> PATENT DOCUMENT NUMBER: AF123238

<400> SEQUENCE: 135

atggtcccct cggetggaca getcegeectyg ttegetetgg gtattgtgtt ggetgegtge
caggecttgg agaacagcac gtcccegetg agtgcagace cgeccgtgge tgcagcagtg
gtgtcccatt ttaatgactg cccagattcce cacactcagt tctgctteca tggaacctge
aggtttttgg tgcaggagga caagccagca tgtgtctgec attctgggta cgttggtgca
cgetgtgage atgeggacct cctggeegtg gtggetgeca gecagaagaa gcaggecate
accgecttgg tggtggtete catcgtggec ctggetgtece ttatcatcac atgtgtgetg
atacactgct gccaggtcceg aaaacactgt gagtggtgec gggecctcat ctgecggcac
gagaagccca gcgecctcect gaagggaaga accgcettget gecactcaga aacagtggtce
tga

<210> SEQ ID NO 136

<211> LENGTH: 1071

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<300> PUBLICATION INFORMATION:

<302> TITLE: GD3 synthase

<310> PATENT DOCUMENT NUMBER: NM003034

<400> SEQUENCE: 136

atgagcccct gegggeggge ccggcgacaa acgtccagag gggccatgge tgtactggeg
tggaagttce cgcggaccceg getgcccatg ggagcecagtyg cectetgtgt cgtggtecte
tgttggctet acatcttcce cgtctaccgg ctgcccaacyg agaaagagat cgtgcagggg
gtgctgcaac agggcacgge gtggaggagg aaccagaccg cggccagagce gttcaggaaa
caaatggaag actgctgcga ccctgeccat ctetttgeta tgactaaaat gaattcccct
atggggaaga gcatgtggta tgacggggag tttttatact cattcaccat tgacaattca
acttactcte tctteccaca ggcaaccceca ttecagetge cattgaagaa atgegeggtyg
gtgggaaatyg gtgggattct gaagaagagt ggctgtggcce gtcaaataga tgaagcaaat
tttgtcatge gatgcaatct ccctectttg tcaagtgaat acactaagga tgttggatce
aaaagtcagt tagtgacagc taatcccage ataattcgge aaaggtttca gaaccttcetg
tggtccagaa agacatttgt ggacaacatg aaaatctata accacagtta catctacatg
cctgectttt ctatgaagac aggaacagag ccatctttga gggtttatta tacactgtca
gatgttggtyg ccaatcaaac agtgctgttt gccaacccca actttetgeg tagcattgga
aagttctgga aaagtagagg aatccatgcc aagcgcectgt ccacaggact ttttetggtg
agcgcagete tgggtetetg tgaagaggtg gecatctatg gettetggee cttetetgtyg
aatatgcatg agcagcccat cagccaccac tactatgaca acgtcttacce cttttectgge

ttccatgeca tgcccgagga atttctecaa ctetggtate ttcataaaat cggtgcactg

agaatgcagce tggacccatg tgaagatacc tcactccage ccacttecta g

<210> SEQ ID NO 137

<211> LENGTH: 744

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<300> PUBLICATION INFORMATION:

60

120

180

240

300

360

420

480

483

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1071
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<302>
<310>

<400>

TITLE: FGF14
PATENT DOCUMENT NUMBER: NM004115

SEQUENCE: 137

atggcegegyg ccatcgetag cggettgate cgecagaage ggcaggegeg

tgggaccgge cgtctgecag caggaggegg agcageccca gcaagaacceg

aacggcaacce tggtggatat cttctccaaa gtgegecatcet teggectcaa

ttgcggegee aagatcccca gotcaagggt atagtgacca ggttatattg

tactacttge aaatgcacce cgatggaget ctcgatggaa ccaaggatga

tctacactct tcaacctecat accagtggga ctacgtgttg ttgccatcca

acagggttgt atatagccat gaatggagaa ggttacctcet acccatcaga

cctgaatgca agtttaaaga atctgttttt gaaaattatt atgtaatcta

ttgtacagac aacaggaatc tggtagagec tggtttttgg gattaaataa

gctatgaaag ggaacagagt aaagaaaacc aaaccagcag ctcattttet

ttggaagttg ccatgtaccg agaaccatct ttgcatgatg ttggggaaac

cctggggtga cgccaagtaa aagcacaagt gegtctgcaa taatgaatgg

gtcaacaaga gtaagacaac atag

<210>
<211>
<212>
<213>
<300>
<302>
<310>

<400>

SEQ ID NO 138

LENGTH: 1503

TYPE: DNA

ORGANISM: Human immunodeficiency virus
PUBLICATION INFORMATION:

TITLE: gag (HIV)

PATENT DOCUMENT NUMBER: NC001802

SEQUENCE: 138

atgggtgcga gagcgtcagt attaageggg ggagaattag atcgatggga

ttaaggccag ggggaaagaa aaaatataaa ttaaaacata tagtatgggce

ctagaacgat tcgcagttaa tcctggectg ttagaaacat cagaaggetg

ctgggacage tacaaccatc ccttcagaca ggatcagaag aacttagatce

acagtagcaa ccctetattg tgtgcatcaa aggatagaga taaaagacac

ttagacaaga tagaggaaga gcaaaacaaa agtaagaaaa aagcacagca

gacacaggac acagcaatca ggtcagccaa aattacccta tagtgcagaa

caaatggtac atcaggccat atcacctaga actttaaatg catgggtaaa

gagaaggctt tcagcccaga agtgataccce atgttttcag cattatcaga

ccacaagatt taaacaccat gctaaacaca gtggggggac atcaagcagce

ttaaaagaga ccatcaatga ggaagctgca gaatgggata gagtgcatcce

gggcctattyg caccaggcca gatgagagaa ccaaggggaa gtgacatage

agtaccctte aggaacaaat aggatggatg acaaataatc cacctatccce

atttataaaa gatggataat cctgggatta aataaaatag taagaatgta

agcattctgg acataagaca aggaccaaag gaacccttta gagactatgt

tataaaactc taagagccga gcaagcettca caggaggtaa aaaattggat

ttgttggtce aaaatgcgaa cccagattgt aagactattt taaaagcatt

gctacactag aagaaatgat gacagcatgt cagggagtag gaggacccgg

agagttttgg ctgaagcaat gagccaagta acaaattcag ctaccataat

ggagcagcac
cgggetetge
gaagcgcagg
caggcaaggce
cagcactaat
gggagtgaaa
actttttacc
ctcatccatg
ggaagggcaa
acccaagceca

ggtcccgaag

aggcaaacca

aaaaattcgg

aagcagggag

tagacaaata

attatataat

caaggaagct

agcagcagcet

catccagggy

agtagtagaa

aggagccace

catgcaaatg

agtgcatgca

aggaactact

agtaggagaa

tagccctace

agaccggtte

gacagaaacc

gggaccagcg

ccataaggca

gatgcagaga

60

120

180

240

300

360

420

480

540

600

660

720

744

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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ggcaatttta ggaaccaaag aaagattgtt aagtgtttca attgtggcaa agaagggcac 1200
acagccagaa attgcagggc ccctaggaaa aagggctgtt ggaaatgtgyg aaaggaagga 1260
caccaaatga aagattgtac tgagagacag gctaattttt tagggaagat ctggccttcc 1320
tacaagggaa ggccagggaa ttttcttcag agcagaccag agccaacagce cccaccagaa 1380
gagagcttca ggtctggggt agagacaaca actcccecte agaagcagga gccgatagac 1440
aaggaactgt atcctttaac ttccctcagg tcactctttg gcaacgacce ctcecgtcacaa 1500
taa 1503
<210> SEQ ID NO 139
<211> LENGTH: 1101
<212> TYPE: DNA
<213> ORGANISM: Human immunodeficiency virus
<300> PUBLICATION INFORMATION:
<302> TITLE: TARBP2
<310> PATENT DOCUMENT NUMBER: NM004178
<400> SEQUENCE: 139
atgagtgaag aggagcaagg ctccggcact accacggget gegggcetgece tagtatagag 60
caaatgctgg ccgccaacce aggcaagacce ccgatcagece ttetgcagga gtatgggace 120
agaataggga agacgcctgt gtacgacctt ctcaaagcecyg agggccaagce ccaccagcect 180
aatttcacct tccgggtcac cgttggegac accagctgea ctggtcaggyg ccccagcaag 240
aaggcagcca agcacaaggc agctgaggtg gecctcaaac acctcaaagyg ggggagcatg 300
ctggagecegg ccctggagga cagcagttet ttttetceeee tagactctte actgectgag 360
gacattcegyg tttttactge tgcagcagcet getaccccag ttecatctgt agtcectaacce 420
aggagcccce ccatggaact gcagcceect gtetccecte agcagtcetga gtgcaaccce 480
gttggtgcte tgcaggagcet ggtggtgcag aaaggctgge ggttgccgga gtacacagtg 540
acccaggagt ctgggccage ccaccgcaaa gaattcacca tgacctgteg agtggagegt 600
ttcattgaga ttgggagtgg cacttccaaa aaattggcaa agcggaatgce ggcggccaaa 660
atgctgcette gagtgcacac ggtgcctetg gatgceceggyg atggcaatga ggtggagect 720
gatgatgacc acttctccat tggtgtggge ttcegectgg atggtcetteg aaaccgggge 780
ccaggttgca cctgggattc tctacgaaat tcagtaggag agaagatcct gtccectecge 840
agttgctccee tgggetcecect gggtgeectyg ggecctgect getgecegtgt cctcagtgag 900
ctetetgagg agcaggectt tcacgtcage tacctggata ttgaggaget gagectgagt 960
ggactctgec agtgcctggt ggaactgtcc acccagccgg ccactgtgtg tcatggetcet 1020
gcaaccacca gggaggcage ccgtggtgag getgcecegee gtgccctgca gtacctcaag 1080
atcatggcag gcagcaagtg a 1101
<210> SEQ ID NO 140
<211> LENGTH: 219
<212> TYPE: DNA
<213> ORGANISM: Human immunodeficiency virus
<300> PUBLICATION INFORMATION:
<302> TITLE: TAT (HIV)
<310> PATENT DOCUMENT NUMBER: U44023
<400> SEQUENCE: 140
atggagccag tagatcctag cctagagecce tggaagcatce caggaagtca gcctaagact 60
gcttgtacca cttgctattg taaagagtgt tgctttcatt gccaagtttg tttcataaca 120
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aaaggcttag gcatctecta tggcaggaag aagcggagac agcgacgaag aactcctcaa 180

ggtcatcaga ctaatcaagt ttctctatca aagcagtaa 219

<210> SEQ ID NO 141

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (R1A) of a dsRNA that is homologous to an MDR1 sequence

<400> SEQUENCE: 141

ccaucucgaa aagaaguuaa ga 22

<210> SEQ ID NO 142

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand (R1B) of a dsRNA, that it
complementary to an MDR1 sequence

<400> SEQUENCE: 142

ucuuaacuuc uuuucgagau gggu 24

<210> SEQ ID NO 143

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (R2A) of a dsRNA that is homologous to an MDR1 sequence

<400> SEQUENCE: 143

uauagguucc aggcuugcug ua 22

<210> SEQ ID NO 144

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (R3A) of a dsRNA that is homologous to an MDR1 sequence

<400> SEQUENCE: 144

ccagagaagg ccgcaccugc au 22

<210> SEQ ID NO 145

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigense strand (R3B) of a dsRNA, that it
complementary to an MDR1 sequence

<400> SEQUENCE: 145

augcaggugce ggccuucucu ggcu 24

<210> SEQ ID NO 146

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (R4A) of a dsRNA that is homologous to an MDR1 sequence
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<400> SEQUENCE: 146

ccaucucgaa aagaaguuaa g

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 147

LENGTH: 21

TYPE: RNA

ORGANISM: Synthetic sequence
FEATURE:

OTHER INFORMATION: Description of
antisense strand (R4B)
complementary to an MDR1 sequence

<400> SEQUENCE: 147

uaacuucuuu ucgagauggg u

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 148

LENGTH: 22

TYPE: RNA

ORGANISM: Synthetic sequence
FEATURE:

OTHER INFORMATION: Description of
strand (S12)
GFP sequence, respectively

<400> SEQUENCE: 148

ccacaugaag cagcacgacu uc

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 149

LENGTH: 22

TYPE: RNA

ORGANISM: Synthetic sequence
FEATURE:

OTHER INFORMATION: Description of
antisense strand(S1B)
complementary to the YFP- and GFP

<400> SEQUENCE: 149

gaagucgugce ugcuucaugu gg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 150

LENGTH: 21

TYPE: RNA

ORGANISM: Synthetic sequence
FEATURE:

OTHER INFORMATION: Description of
antisense strand(S7A)
to the YFP- and GFP sequence,

<400> SEQUENCE: 150

ccacaugaag cagcacgacu u

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 151

LENGTH: 21

TYPE: RNA

ORGANISM: Synthetic sequence
FEATURE:

OTHER INFORMATION: Description of
antigense strand(S7B) of a dsRNA,
complementary to the YFP- and GFP
<400>

SEQUENCE: 151

gucgugcuge uucauguggu ¢
<210> SEQ ID NO 152

<211> LENGTH: 24
<212> TYPE: RNA

21

the synthetic sequence:

of a dsRNA, that it

21

the synthetic sequence: sense

of a dsRNA, that is homologous to the YFP- and

22

the synthetic sequence:

of a dsRNA that is

sequence, respectively

22

the synthetic sequence:

of a dsRNA that is homologous
respectively

21

the synthetic sequence:
that is

sequence, respectively

21
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<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antisense strand(R2B) of a dsRNA that is
complementary to the MDR-1 sequence

<400> SEQUENCE: 152

uacagcaagc cuggaaccua uagc 24

<210> SEQ ID NO 153

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (KlA) of a dsRNA that is homologous to the 5'-UTR of
the neomycin sequence

<400> SEQUENCE: 153

acaggaugag gaucguuucg ca 22

<210> SEQ ID NO 154

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antisense strand(K1B) of a dsRNA that is
complementary to the 5'-UTR of the neomycin sequence

<400> SEQUENCE: 154

ugcgaaacga uccucauccu gu 22

<210> SEQ ID NO 155

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (K3A) of a dsRNA that is homologous to the 5'-UTR of the
neomycin sequence

<400> SEQUENCE: 155

gaugaggauc guuucgcaug a 21

<210> SEQ ID NO 156

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(K3B) of a dsRNA that
complementary to the 5'-UTR of the neomycin sequence

<400> SEQUENCE: 156

augcgaaacg auccucaucc u 21

<210> SEQ ID NO 157

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (K2A) of a dsRNA that is homologous to the 5'-UTR of the
neomycin sequence

<400> SEQUENCE: 157

acaggaugag gaucguuucg caug 24
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<210> SEQ ID NO 158

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antisense strand(K2B) of a dsRNA that is
complementary to the 5'-UTR of the neomycin sequence

<400> SEQUENCE: 158

ugcgaaacga uccucauccu gucu

<210> SEQ ID NO 159

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antisense strand(S4B) of a dsRNA that is
complementary to the YFP- and GFP sequence, respectively

<400> SEQUENCE: 159

gaagucguge ugcuucaugu gguc

<210> SEQ ID NO 160

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
strand (PKCl A) of a dsRNA that is homologous to the
proteinkinase C sequence

<400> SEQUENCE: 160

cuucuccgcc ucacaccgcu gcaa

<210> SEQ ID NO 161

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(PKC2 B) of a dsRNA that is
complementary to the proteinkinase C sequence

<400> SEQUENCE: 161

gecagceggugu gaggcggaga ag

<210> SEQ ID NO 162

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(S12B) of a dsRNA that is
complementary to the YFP- and GFP sequence, respectively

<400> SEQUENCE: 162
aagucgugcu gcuucaugug g
<210> SEQ ID NO 163
<211> LENGTH: 23

<212> TYPE: RNA
<213> ORGANISM: Synthetic sequence

sense

24

24

24

22

21
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<220>
<223>

<400>

FEATURE:

OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(S11B) of a dsRNA that is

complementary to the YFP- and GFP sequence, respectively

SEQUENCE: 163

aagucgugcu gcuucaugug guc 23

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 164

LENGTH: 20

TYPE: RNA

ORGANISM: Synthetic sequence

FEATURE:

OTHER INFORMATION: Description of the synthetic sequence: sense
strand (S13A) of a dsRNA that is homologous to the YFP- and
GFP sequence, respectively

SEQUENCE: 164

ccacaugaag cagcacgacu 20

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 165

LENGTH: 22

TYPE: RNA

ORGANISM: Synthetic sequence

FEATURE:

OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(S13B) of a dsRNA that is

complementary to the YFP- and GFP sequence, respectively

SEQUENCE: 165

agucgugcug cuucaugugg uc 22

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 166

LENGTH: 20

TYPE: RNA

ORGANISM: Synthetic sequence

FEATURE:

OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(S14B) of a dsRNA that is

complementary to the YFP- and GFP sequence, respectively

SEQUENCE: 166

agucgugcug cuucaugugg 20

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 167

LENGTH: 24

TYPE: RNA

ORGANISM: Synthetic sequence

FEATURE:

OTHER INFORMATION: Description of the synthetic sequence: sense
strand (S4A) of a dsRNA that is homologous to the YFP- and

GFP sequence, respectively

SEQUENCE: 167

ccacaugaag cagcacgacu ucuu 24

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 168

LENGTH: 21

TYPE: RNA

ORGANISM: Synthetic sequence

FEATURE:

OTHER INFORMATION: Description of the synthetic sequence: sense
strand (ES-7A) of a dsRNA that is homologous to the human

EGFR sedquence



US 9,074,213 B2
275 276

-continued

<400> SEQUENCE: 168

aacaccgcag caugucaaga u 21

<210> SEQ ID NO 169

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(ES-7B) of a dsRNA that is
complementary to the human EGFR sequence

<400> SEQUENCE: 169

cuugacaugc ugcgguguuu u 21

<210> SEQ ID NO 170

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (ES-8A) of a dsRNA that is homologous to the human
EGFR sedquence

<400> SEQUENCE: 170

aaguuaaaau ucccgucgcu au 22

<210> SEQ ID NO 171

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(ES-8B) of a dsRNA that is
complementary to the human EGFR sequence

<400> SEQUENCE: 171

ugauvagcgac gggaauuuua ac 22

<210> SEQ ID NO 172

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence: sense
strand (ES-2A) of a dsRNA that is homologous to the human
EGFR sedquence

<400> SEQUENCE: 172

agugugaucc aagcuguccc aa 22

<210> SEQ ID NO 173

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Synthetic sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of the synthetic sequence:
antigsense strand(ES-5B) of a dsRNA that is
complementary to the human EGFR sequence

<400> SEQUENCE: 173

uugggacage uuggaucaca cuuu

24

We claim:

65 complementary RNA strand and a sense RNA strand, wherein

1. A double-stranded ribonucleic acid (dsRNA) for inhib- the sense RNA strand comprises a nucleotide sequence which
iting the expression of a target gene in a cell, comprising a is substantially identical to the corresponding part of the
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target gene, wherein the complementary RNA strand com-
prises a complementary nucleotide sequence which is
complementary to an mRNA transcript formed during
expression of the target gene, wherein the complementary
strand specifically hybridizes with the mRNA transcript,
wherein the complementary RNA strand comprises a 3'-end
and a 5'-end, wherein the 3'-end has a nucleotide overhang of
2 to 4 nucleotides and wherein the dsRNA at the 5'-end of the
complementary RNA strand is blunt, and wherein the dsSRNA
is 20 to 49 base pairs in length.

2. The dsRNA of claim 1, wherein the nucleotide overhang
is 2 nucleotides in length.

3. The dsRNA of claim 1, wherein the nucleotides of the
nucleotide overhang are replaced with nucleoside thiophos-
phates.

4. The dsRNA of claim 1, wherein at least one of the
complementary RNA strand and the sense RNA strand is 21
nucleotides in length.

5. The dsRNA of claim 1, wherein at least one of the
complementary RNA strand and the sense RNA strand is 22
nucleotides in length.

6. The dsRNA of claim 1, wherein at least one of the
complementary RNA strand and the sense RNA strand is 24
nucleotides in length.

7. A method of inhibiting the expression of the target gene
in the cell, the method comprising:

10

15

20

25
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(a) introducing into the cell the double-stranded ribo-
nucleic acid (dsRNA) of claim 1 for inhibiting the
expression of the target gene in the cell; and

(b) maintaining the cell produced in step (a) for a time
sufficient to obtain degradation of the mRNA transcript
of the target gene, thereby inhibiting expression of the
target gene in the cell.

8. The method of claim 7, wherein the nucleotide overhang

is 2 nucleotides in length.

9. The method of claim 8, wherein the nucleotides of the
nucleotide overhang are replaced with nucleoside thiophos-
phates.

10. The method of claim 7, wherein at least one of the
complementary RNA strand and the sense RNA strand is 21
nucleotides in length.

11. The method of claim 7, wherein at least one of the
complementary RNA strand and the sense RNA strand is 22
nucleotides in length.

12. The method of claim 7, wherein at least one of the
complementary RNA strand and the sense RNA strand is 24
nucleotides in length.

13. The method of claim 7, wherein the target gene com-
prises EGFR.

14. The method of claim 7, wherein the target gene com-
prises MDRI1.

15. The method of claim 7, wherein the target gene com-
prises MDR1 or EGFR.

#* #* #* #* #*



